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BACKGROUND OF THE INVENTION

20 The G protein-coupled receptors (GPCRs) form a vast superfamily of cell surface
receptors which are characterized by an amino-terminal extracellular domain, a carboxyl-
terminal intracellular domain, and a serpentine structure that passes through the cell
membrane seven times. Hence, such receptors are sometimes also referred to as seven
transmembrane (7TM) receptors. These seven transmembrane domains define three

25  extracellular loops and three intracellular loops, in addition to the amino- and carboxy-
terminal domains. The extracellular portions of the receptor have a role in recognizing
and binding one or more extracellular binding partners (e.g., ligands), whereas the
intracellular portions have a role in recognizing and communicating with downstream
molecules in the signal transduction cascade,

30 The G protein-coupled receptors bind a variety of ligands including calcium ions,

hormones, chemokines, rieuropeptides, neurotransmitters, nucleotides, lipids, odorants,
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show prom se as targets for therapeutic. intervention in a variety of
HIV co-receptors may have a role in AIDS pathogenesis), and are attractive targets for

therapeutic intervention even in the absence of knowledge of the natural ligand of the
receptor. Other receptors are attractive targets for therapeutic intervention by virtue of
their expression pattern in tissues or cell types that are thernselves attractive targets for
25 therapeutic intervention. Examples of this latter category of receptors include receptors
expressed in immune cells, which can be targeted to either inhibit autoimmune responses
or to ephance imimune responses to fight pathogens or cancer; and receptors expressed in
the brain or other neural organs and tissues, which are likely targets in the treatment of
memtal disorder, depression, bipolar disease, or other neurclogical disorders. This latter

30 category of receptor is also useful as a marker for identifying and/or purifying (e.g., via




s ani mal s, including humans. SUMMARY OF THE, | NVENTION The present

invention relates to an isolated nucleic acid nolecule that conprises

nucl eoti de sequence that encodes a pol ypeptide conprising an am no ah dUN 2004
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at | east 1cﬂhemumnmamdamle®1e2ccﬁnprm ze@gleﬁmhmme&qs a polxpeptidecomprisivgs a
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SEQID NO.43, and SEQ ID NO:45, or a fragment thereof. In some embodiments, the

nucleic acid molecule comprises a sequence selected from the group consisting of SEQ

20 IDNO:1to SEQ ID NO:13, SEQ ID NO:41, SEQ ID NO:43, and SEQ ID NO:45, and
fragments thereof.

According to some embodiments, ﬁe present invention provides vectors which
comprise the nucleic acid molecule of the invention. In some embodiments, the vector is
an expression vector.

25 According to some embodiments, ﬁne present invention provides host cells which
comprise the vectors of the invention. In some embodiments, the host cells comprise
gxpression vectors.

The present invention provides an isolated nucleic acid molecule comprising a
nucleotide sequence complementary to at least a portion of a sequence selected from the

30  group consisting of SEQ ID NO:1 to SEQ ID NO:13, SEQ ID NO:41, SEQ ID NO:43,
and SEQ ID NO:45, said portion comprising at least 10 nucleotides.
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pol ypeptide. The present invention provides an isolated anti body which
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The present invention provides a method for identifying a compound which binds

nGPCR-x. The method comprises the steps of: contacting pGPCR-x with a compound
and determining whether the compound binds nGPCR-x.

20 The present invention provides a ﬁlethod for identifying a compound which binds
a nucleic acid molecule encoding nGPCR-x. The method comprises the steps of
contacting said nucleic acid molecule encoding nGPCR-x with a compound and
determining whether said compéund binds said nucleic acid molecule.

The present invention provides a method for identifying a compound which

25 modulates the activity of nGPCR-x. The method comprises the steps of contacting
nGPCR-x with a compound and determining whether GPCR-X activity has been
modulated. |

The present invention provides a method of identifying an animal homolog of
nGPCR-x. The method comprises the steps screening a nucleic acid database of the

30 animal with a sequence selected from the group consisting of SEQ ID NO:1 to SEQ ID




NG 45, or a portion thereof; and determ ning whether a portion of said
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kits for screening a human subject to diagnose 30 nmental disorder or a
genetic pré&uregfosition therefor. The kits include an oligonucleotide 5 2 5
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20 predisposition is made from the presence or absence of the mutation. The presence of a

mutation altering the amino acid sequence, expression, or biological activity of the
2GPCR in the nucleic acid correlates with an increased risk of developing the disorder.
The present invention further relates to methods of screening for a aGPCR-1002
or nGPCR-1007 hereditary mental disorder genotype in a buman patient. The methods
25 comprise the steps of providing a biological sample comprising nucleic acid from the
patient, in which the nucleic acid includes sequences corresponding to alleles of nGPCR-
1002 or nGPCR-1007. The presence of one or more mutations in the nGPCR-1002 allele
or the nGPCR-1007 allele is detected indicative of a hereditary mental disorder genotype.
The present invention provides kits for screening a hum_an subject to diagnose
30 mental disorder or a genetic predisposition therefor. The kits include an oligonucleotide




variants that correlates with nental disorders. The nethods conprise the
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20 The present invention further relates to purified polynucleotides comprising
nucleotide sequences encoding alleles of nGPCR-1002 or nGPCR-1007 from a human
with mental disorder. The polynucleotide hybridizes to the complement of SEQ ID
NO:12 or of SEQ ID NO:45 under the following hybridization conditions: (a)
hybridization for 16 hours at 42°C in a hybridization solution comprising 50%

25 formamide, 1% SDS, 1 M NaCl, 10% dextrqn sulfate and (b) washing 2 times for 30
minutes at 60°C in a wash solution comprising 0.1x SSC and 1% SDS. The
polynucleotide that encodes nGPCR-1002 or nGPCR-1007amino acid sequence of the
buman differs from SEQ ID NO:25 or SEQ ID NO:46 by at least one residue.

The present invention also provides methods for identifyinga modulator of
30 biological activity of nGPCR-1002 or nGPCR-1007 comprising the steps of contacting a



NGPCR- 1002 or nGPCR- 1007 are candi date conpounds useful for the treatnent
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DESCRI PTI ONOBFop W@Pﬂ@%nﬁ%ﬁ%ﬁw BERmARYRGHSUSPEEd ar e

made t hrou -1 hi CLEEN T Mﬁ%’n DY t ' that woul d be
attri butlgdqi?gﬂ%dﬁ&o%é@v,\ggds by Tglr?e S |%’Aﬁ%t§é? n tﬁ%k;@?.zi%rggo pec?f ically
defined ei tshgpected|of bimlinghGRERe1092i0n betvwean AGEORe N0 7remd ehd dranpeadi ng
provided in the context of the present 'invention as_a whole and as are

typical |y susRestediodbinding pEBCE- 007 15 defested. { Gempoynds idspriietbas biadingas ysed

h i d ' ' prpduced b
pur ol y che 1082 9r hOPLRR A7 are ldRdale byttt ekl e ReanibnbbELT 31 BY
DNA sequenagéntslrdisdréi@t ef ore produced entirely by chem cal neans, and
"partially" synthesized DNAs enbrace those wherein_only portions of the
resul ting DNA weFhe prpyestiinvention fusherpresidesmatheds By iden arrompestjeseful
e 2 PR RSO B LY eRAlh R 1 0P d HRENe o L HEREE 1660 2

bi onol ecul € proterns, aregion is a contrguous
or between nGPCR-1007 and a binding partner of nGPCR-1007. The methods comprise

the steps of contacting the binding partner and a composition comprising nGPCR-1002 or
nGPCR-1007 in the presence and in the absence of a putative modulator compound and

20  detecting binding between the binding partner and nGPCR-1002 or nGPCR-1007.
Decreased or increased binding between the binding partner and nGPCR-1002 or
nGPCR-1007 in the presence of the pﬂaﬁve modulator, as compared to binding in the
absence of the putative modulator is indicative a modulator compound useful for the
treatment of a related disease or disorder.

25 Another aspect of the present invention relates to methods of purifying a G
protein from a sample containing a G protein. The methods comprise the steps of
contacting the sample with an nGPCR for a time sufficient to allow the G protein to form
a complex with the nGPCR; isolating the complex from remaining components of the
sample; maintaining the complex under conditions which result in dissociation of the G

30 protein from the nGPCR; and isolating said G protein from the nGPCR.



portion of the am no acid sequence of that protein. The term"domain" is
herein defined as referring to a structural part of a bionolecule that
contributes to a known or suspected function of the bionol ecul e. D&’ﬁiﬂ%mm
may be co-extensive with regions or portions thereof, domains may al so 20

i ncorporate a portion of a bionolecule that is distinct froma particul ar
region, in addition to all or part of that region. Exanples of GPCR

prot ei n domai ns DETAJLED DESERIPTION I OFPREFERREDEEMBOBEVIENES (i.e.,
N-term nal ), transnenbrane and cytoplasmc (i.e., C termnal) donains,

whi ch are cbefinitoss ve with |ike-nanmed regions of GPCRs; each of the seven
transnenbrane segnents of .a GPCR ; and each of the | oop segnents (both 25
extracel | ul ar and/anfpyy defertionsare made dyoughawdbis dogumenta datt wardshaveaher ane
segnents. | . I vty rehers.tq a vaghety of
measur ablse @%ﬁgygﬁ’g’%@%‘? %ljr&\gou%erec{ '5]&’\‘/%5".’06%5 %Y o] %‘gﬁedelinﬁhee?‘){‘d iw;o g‘;tl or

i ndirect; afjeREidaly defih@bPdiRs Below-of lsEAMérdSh this AFdSdenfRAV tAE kREAing N
response to some exposure or stimulus, including, for exanple, the

affinity of previdsdpn thecontaxt df the présgntihvetiting as a ydiojeast dsdee typigay ynucl eot i de
of the 30 inventio r, far’ ex | e, measurenent of anounts of upstream or
downst r eam B’F%f%??fgby&m%?lﬂgf‘fgiﬂgﬁér functions after some stinulus or
event 8 2 5 JUN 28Q4hdd).a88s ﬁﬁ%ﬁ'h%%ﬁﬂn@ﬁﬁlﬁfs%o%ﬁntﬁéa:ﬂ?%ﬂ@l@rﬁ%l ucleB8des

abbreviation in | ower case (gpcr) refers to a gene, or nucleic
aci d seduenpmduedi bieptrhly dnemical,a vppesed 46 enzymaGRGRYythodd. € 'Whaolly"sypthesiecd,

pol ypepti de eptide, oligopeptide , or amno acid sequence, K The term
P AGPOR x r DR Sequsniss g efetire egsisied FutfigH oV irGrRIGR TigAps S0 HRAEiAsy

reference Sob@ndaeiias bt MDA E iRl or Bedtlid COMIRheRPeC i

NnGPCR. As u he term "anti body"™ i's neant to refetr to conplete,
intact ant phddcakhy ehesnibdbmeanab’ , F(ab)2 and other fragnments thereof.

Conpl ete, intact _ antibodies include nonocl onal anti bodies ch as nmurine
nonocl onal ant i b&¥ithe termcFegien'| 16 meant Hphysically poptaneunPotign oA e fBINEY . to As

used herigl ned L o ik AADOT, AERES oMo B S o BlondE aBHRTIG cdREDRE! | O

bet ween tTwo pr el ns or COI'TpOUﬂdS or assoc rotelrns or “conp

conbi nat i ongortidarof e arfind Akiddefidice dfthat frotegn. non-i oni ¢, Hydrogen bonds,
Van der Wals, hydrophobic interactions, etc. The physical interaction,

t he binding, canThbe tam flemaini;is bereinodefingd py wederring feia seetBbpatof4ir ough or

due to the gffegts, 0 oL otei n_o o) ] indi.ng refers
e L e B g OB el b BREIRA s PGBl
anot her pr oDRhify m&PBP SLaLeRdIve With k@A HovidrIdhérest BEhainy sy al

20 incorporate a portion of a biomolecule that is distinct from a partiélﬂar region, in addition

to all or part of that region . Examples of GPCR protein domains include, but are not
limited to, the extracellular (i.e., N-terminal), transmembrane and cytoplasmic (i.e., C-
terminal) domains, which are co-extensive with like-named regions of GPCRs; each of
the seven transmembrane segments of a GPCR; and each of the loop segments (both

25 extracellular and intracellular loops) connecting adjacent transmembrane segments.

As used herein, the term "activity" refers to a variety of measurable indicia

suggesting or revealing binding, either direct or indirect; affecting a response, i.e. having
a measurable affect in response to some exposure or stimulus, including, for example, the
affinity of a compound for directly binding a polypeptide or polynucleotide of the

30 invention, or, for example, measurement of amounts of upstream or downstream proteins

or other similar fimctions after some stimuius or event.
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chem cal internediates. Binding nay be detected in many different manners.
As a non- limting exanple, the physical binding interaction bet vveez zi
NGPCR-x of the invention and a conpound can be detected using a | & él HN 2004
conpound. Alternatively, functional 20 evidence of binding can be detected
using, for exanple, a cell transfected with and expressing a nGPCR-x of
the invention. Biniessnglicdted dthertwisen as eset ddreng lthe abbrevidtiopan dowdr cake(gpoflPCR

t hat was transfeeted i&tNo t cell provjdes functional evidence qf binding.
Cther et FeS tof S8Rt SEN AN\l iBHElcigrg1d Sefvenes o o tBe BARRS €A% VeaRPR| in the

~art. As us | ‘ " ' £ ) cal or
25 ol cul LOPC R el 18 ABpliEh Rl SiNPRAE Hepid% Bpopkal, BE Abidld S S-SR
_protein, sUgaterm "AGHCIOK tfers @6 ampi6f e GGROR tahthérbia) whoBsueiit @itene

natural or synthetic. As used herein, the term"conplenentary” refers to

Wat son- Gr i &ka BaBEBHifer axgmplraaRER- 3 uefememlyte thetispecing ngPREel ei ¢ aci d

nol ecul e. As used herein he term. cont.acting” ns._bringi.ng together,
either directl yigruse(ggeﬁcﬁ‘dl cgc 'y%nugogorfﬁ&ueﬁ%gcf’ﬁ?r%%hoﬁ c]:%?’ 15@8% mty to a
pol ypept i denttHodR@! MHEALS Feb’dB(adh2, ahe ofhe? fidgrdéts HRADET TvRIpldtEAntadihe

pol ypepti de or polynucleotide can be in any nunber of buffers, salts,
sol uti ons ewtthod@snncivdé mynoclenal dntsbodiesrsuelx asupimne mopagloral ahidbadespound i nt o

a beaker, icrotiter.plate, cell cul.ture f[ask or a mcroarray, such as a
gene chip, © %@Pﬁ%&mw% the nucleic acid nolecule, or

pol ypepxdhde encagl.ﬂsdh&%wﬁ%%ﬁmﬁmgnﬁe&mﬁhé gﬁ}sﬁgfof&e&iﬁé‘sﬁiﬁ}&ra@ﬁéh the
phrase onol ogous nucl eoti de sequencé,”™ or "honol ogous am no acid
sequence, " betweega twa pradeiss bhememiunds ef associdted petpisnaesmpoandserer i zed by a
honol ogy, at the nucleotide; .| evel or .anmino acid Jeyel, of at_legst the
Cpeci b SembBARRhCen g S ke ioe AR et Bosen Readii¥er Ak e

sequences QPG &dphdsieREABAs, bic.OTHE PhRIAPinciibn) 18 /tdIEg, AR bb Bither
expressed in differént tissues of the s organismas a result of, for
exanpl e, aldirestraindirect phdirsctigeing thikddgh odldue rorthe ieffetty of assharpreteinan be
encoded by different, genes. Honol ogous nucl eotide sequences ingcl ude

nucl eot e co ndaigect ferp 10 @t@&%peﬁ%abqlo aotéﬂ@dﬁ%%e Of AR to

hunmans, in ' L ' m& %!u tide
sequences a e;lc(;ﬁélaﬁ% %&&é%mte%rogc%%EOW£%%b%feo, nat ur a: ?‘S‘/ occ‘éir)ri ng
al I el i ¢ vakhéhicanateninddiatesaBiralitg tfy bb detcted aninaediffessne axngers.e A sfaartdnR

herei n. A honol ogous nucl eoti de sequence does not; haowever, include the
nucl eot i de listtng peasnpipctbe PhvsicH hindingiaisractiprhatwerp an0EESirs of teipventiog

sequences _incl ude t ' 0 S i gh e tive
sequences 16 U0oLIPSS, e ilsth AAINARE Sl ASRRA By ARSEENA
20 evidence of binding can be detected using, for example, a cell transfected with and
expressing a nGPCR-x of the invention. Binding of the transfected cell to 2 ligand of the
nGPCR that was transfected into the cell provides functional evidence of binding. Other

methods of detecting binding are well-known to those of skill in the art.

"

As used herein, the term "compound” means any identifiable chemical or
25 molecule, including, but not limited to, small molecule, peptide, protein, sugar,
nucleotide, or nucleic acid, and such compound can be natural or synthetic.
As used herein, the term "complementary” refers to Watson-Crick basepairing
between nucleotide units of a nucleic acid molecule.

" As used herein, the term "contacting" means bringing together, either directly or

30 indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the




and whi ch pol ypeptides have the sane binding and/or activity. A honol ogous
am no 20 acid sequence does not, however, include the amno acid Si uﬁlﬂ@ﬁm
encodi ng ot her known C-rPCRs. Percent honol ogy can be determ ned 3
exanple, the Gap program (W sconsin Sequence Anal ysis Package, Version 8
for Unix, Genetics Conputer G oup, University Research Park, Mdison W),
using the dedeitioh. ThkipohgeptiddvaidlyfeRotiiecandednbhy himbér cPButfersandis\\at er man
(Adv. Appl. Math., 1981, 2,482-489, which is 25 incorporated herein by

ref erence iselutions eist iGastacting macludesdfonesrasiple, plaving the sormpewnidainto bepket, e c.

i d ol ecul f t | i i d. ol ecul e (DNA or, .RNA), t hat b
omoved 1y omerde ey gt fas 0 Bicafbregcstich b REepSihiny Orns B, i, CC"
nol ecul es idaataiciahe BléleR aRidAblebAlR] a[r)%g\lfr?gfﬁdeeaﬁamhg AU nEPER oFBhEREhES

contained in a vector, reconbinant ecules maintained in a 10 25 JUN
2604 het &r dhergolis host cell, partially or substantially purified nucleic

acid nol ecul es, and nt.hetic 20 RNA nol ecules. As used herein, the
Corms "~ modul at eskS Gro iR e Bhraie SRmOlREoHR BROSile spauSEe) 85 SPmIIoRiS
amount,  quglpiihy acid’segldnRE oPtlaJ‘,’i’a}Bﬂﬁe" %Hgféglrf,ar&fe?sclro'% c&rch?faﬁ LB bya”S used

herein, the term "ol I gonucl eot i S to a serires o nked hucl eoti de
resi dues whogdolbgys aptirufucieotidnlevalloraatinoicid kel of at 1bsst theepetified pgrotntags. ase
chain reaction  (PCR). This short s_eguence is based on (or .designed from a

genoni ¢ or Remplogewsiieotidg seayes udesthasgstennsncesepding for ispformsafa) ¢ he

pr esence, of -1.d , € | 1, har . '
Part i curty Rigs S i@ ih bR el RRARIER LR, e ShepEMhabfinfos 1,
sequence hagsdigofatorlexasiplel Bdthatie splicihgof RURS Ahematvel izofesnadamie SO

nucl eoti des, preferably about 15 to 30 nucleotides. They are chemically
synt hesi zednaeded hipdifiseent genesa Somalegons npeleotidesepuangesincluge nudeqtidepr obe”

refers to nucleic acid.sequences of._variabl.e Jength  preferabl tween at
| east aboutseﬁﬁéné;ﬁ%le%{;? rggro Sfa%woﬁllﬁl%%@gs’]& uglgﬁ’te)tr)%inlr?l’g on use.
They are uggfliteditd, RRnER41S.C HoRidbld¥oub HEdlédtide sequitntds 2o in€lad €, BHP kR HRD Liddited

nucl ei ¢ acid sequences. Longer length probes are usually obtained froma
nat ur al }5 orte, natexzbjrocemming sbelicwriatiors dandghitptieqsafitig auclgetidesedventaswet t o

hybri di ze t L. .. _Th .be_singl e- bl e- st d and
T
menbr ane- bagRebotiak sédeRée drcsBink e Rhowh SPCHRD H&iﬁolb@&ﬁ‘éhﬂh@‘éﬁﬂtsié?\gigcésef ers

to decreasing the probability that an organism contracts or develops an
abnor mal cdndutle thwse amino acid sequences which contain conservative amino acid substitutions

and which polypeptides have the same binding and/or activity. A homologous amino

20 acid sequence does not, however, include the amino acid sequence encoding other known
GPCRs. Percent homology can be determined by, for example, the Gap program
(Wisconsin Sequence Analysis Package, Version & for Unix, Genetics Computer Group,
University Research Park, Madison WT}, using the default settings, which uses the
algorithm of Smith and Waterman (Adv. Appl. Math., 1981, 2, 482-489, which is

25 incorporated herein by reference in its entirety).

As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid

molecule (DNA or RNA) that has been removed from its native environment. Examples

of isolated nucleic acid molecules include, but are not limited to, recombinant DNA

molecules contained in a vector, recombinant DNA molecules maintained in a




The term"treating” refers to having a therapeutic effect and at | east
partially alleviating or abrogating an abnormal condition in the or an'hsznﬂ
The term "therapeutic effect” refers to the inhibition or activatiod JUN 2004
factors causing 25 or contributing to the abnormal condition. A
therapeutic effect relieves to sone extent one or nore of the syn‘gtorrs of
t he abnor mieteraingous wst cally parially enawbstaptiallyepurifiedmyelsic asid maleguleap
conditions, a_therapeutjc effect can refer to one or nore of the follow ng:
(a) an i ncyatistc DNARE Pofeshlsfi on, growth, and/or differentiation of
~cells; (b) inhibif] ei ' " GefIaHRE) mihn a iheeiidt; (C)

I nhi bition of de%%%%?&hﬁ%%’;%h%%ﬁ%e ievfa'%% C’FO some 30 extent.one or nore of
‘the synpt orgecaasomitat esowit, qualitg onkffestrofib pasicdlar aeivityamgrqtein. 11 2 5 JUN
2004 enhancing the function of the affect eg%,po ulation of_.cell.s. .Coapounds
demonstrating ehs peeddpreindhe trmaglgenugleoids df @ €88 4 REFIFPULF as
descri bed her.ein. .The,te v Lt o0 URGhH kRtibA t he
cells or ti@?ﬁ%%s%]?lggkas%g%%ﬁ?gﬁuﬁ%{ggg%t% ‘#Sraginlﬁﬁcé%eﬁagénal fkunct i ons
in that or g@QiRgMThiVsHRRNeEece & Wusatiid (oo degiged fedm} Rgéromieot cPNGI sefusmei on,
cell differentiation, cell signaling, or cell surviyal. An nor mal
condi ti on nand isksed toreinkifis co M%I,Temah@éﬁ%e%r?gl@é‘ifﬂ‘ﬁﬂss Of as retinal

degeneration, gnd irr arid41,es_in u 1 ' d
Farty  aci NSRRI SN R PSR 3l HERRNE, OfPplFleBRa SmRRY o
i ncl ude |gangcerisnSHCDRR fdgabeitaviagdt 162 abBRANGIRleotiesomd s smangtas abowt! 50
angi ogenesis and vascul ogenesi s, wound heal in psoriasis, diabete

mel litus, amstléatides prefeiably abaih bF teed0 aclqolesn Ve B ChSBREALY; AL FATT ek
but are not limted to, ., neurodegenerative disorders, slow wound healing
rates, and FPBREUEERP P ting healing rates. Abnormal cell signaling
condi tions i ncl udgyshiherBinetHR Yral orble® defef to REMETtiadid sequehbegiofairibles

i nvol vi ng excess neurotransmtter "activity. Abnormal cell survjval

condi tions leagthapsferablydietveen at teastiabpuinkd) dnd asmiasyi as gbey S0 Eclsafifes e at h

(20091 012) BaLere, 8Le s beabesShe BHOH! B bl Ui O coll ity
functi on of .40 0efedbe DilcPicfipl] 63 @htly bBafed SonPh hathrilort al i ty

or premat ur 8¢ ter adm ni stering" relates to a nethod of
i ncor por at | koM bAID Soiinck, iard lighlyaspécifioand mechugewer todiybrdige thasrpligomers.

abnormal condition can be prevented or, treat en cells.oF tlssues
of the or gadheyray ibstsmﬁl?mfﬁb%‘hlé‘_sﬂ?%ﬁiagﬁcw : }tl%%e%?ﬁ}aﬁ% S%ercg]%ééltlys%
Cells exi st g Byt Shidfidd ieRbARRABA G ER ATBR icBhtiskies. grown in cel|

culture dis
20 The term "preventing" refers to decreasing the probability that an organism

contracts or develops an abnormal condition.
The term "treating" refers to having a therapeutic effect and at least partially
alleviating or abrogating an abnormal condition in the organism.
The term "therapeutic effect” refers to the inhibition or activation factors causing
25  or contributing to the abnormal condition. A therapeutic effect relieves to some extent
one or more of the symptoms of the abnormal condition. In reference to the treatment of
abnormal conditions, a therapeutic effect can refer to one or more of the following: (a) an
increase in the proliferation, growth, and/or differentiation of cells; (b) inhibition (e,
slowing or stopping) of cell death; (c) inhibition of degeneration; (d) relieving to some
30 extent one or more of the symptoms associated with the abnormal condition; and (e)

11




For cells harbored within the organism many techniques exist in the art to
adm ni ster 25 conpounds, including (but not limted to) oral, paren?;rﬁ]N,mm
dermal, injection, and aerosol applications. For cells outside of

organism nultiple techniques exist in the art to admnister the
conmpounds, including (but not limted to) cell .mcroinjection techniques,

t ransf or mat énhanting e fimesomofthe affedtad pdputdtioh @f eglls. Tenphinds Hednossdathgi on
can al so beﬁrevent ed or treated by adminjstering a 30 conpound to a group

of cel s haRHiRRFYABARSER W@lﬁmﬁm@népghbﬁ ldﬁmtbﬁ%]m&@ﬁm’@céé?WMy toan 12 2 5

JUN 2004 organis m,‘nl oun 0 ni sm
function can the?@ @ﬁm%ﬂg«?%al%; d%ﬁél 5? %??%OBI“% 5 F? Qsﬁ‘}g% rat,
rabbit, guid@anipindhay degiids fro i rEUrﬁEPﬁﬁ@didhsfin ERPKRMnRM . 3R abrRRha DSt

pref er abI y a human. By "anplification” it is meant increased nunbers of DNA

or RNA if aP@dJﬂODBJB@dnb@rted:euMqlﬂfﬁeﬁmlceﬁéiﬂ'qenﬁaﬁqqn,lqeﬂm@mhng; orasllit refers

to RNA can be .t e ct abl e resenc ceIJ SI nce,in some
nor mal cellsé‘mflﬁgfég? W&%d%&%ﬁ@égﬁ%wcw ks, a

basal |eV9|asQ~Et1ﬁ‘ﬁiWeE§x§&ﬁfbn§§ﬁc§ﬁ1%gul’aﬁﬁ£ @&og@u@g éﬁﬁohmwfa tion

I's the detection of "at | east to 2-fo and pre y nore,” conpared to
t he basal doed/aptaka@nd%metabeﬂsdnerel n, the phrase "stringent hybridization

condi ti ons" OgL dltlons refers to conditions under which a
pr obe, pr| msr WVWfilﬁoﬁ?Blci‘HﬁefénW Juck as Sibgatic apdquence,

but to g&?\% g%qg, 0, endent and
w il be d|f ereﬁaﬁi eren%gl cﬁr@t%ﬁﬁa&s on cglfmsequences %ybridi ze

speci fi cal Ipsoahsxb,ld;hlﬁatestxﬁamlﬁrsaﬁndrlﬁﬂam&ﬁem ally, stringent conditions are
sel ected 15 to be_ about 5C | ower than the thermal neltjng QOI nt (T",) for

the specific seqttepe@naldifferenfiafipn eonditionsdinglud % ﬁealﬁﬁ The T,, is the

Lemmer ot o SublEedhio o0 o3 AT ba eS8 ) B Bkt e

sequence hydatasdistmonfall dell sigalied cariilinReeclde, Bwrénbtrmuﬁed{%i PSRhidiec t ar get
sequences are general |y present in excess, at T., 50% of the probes are

occupi eds atdiser m@vqlmmewyw@mmmacnw@em condl tions will be those
in which the sal %bconc at I on ess th aﬁgﬁ& M sodi i on,

typi cal 'y about 07BY Wvglo(ﬁ? N himid 5 0 conAfIons 1y %irﬁrh? 0to 8.3
and the tenpegakihed &€l @éatﬁ ADpHthvdS/fe ateDictivhied br BEOPASd. AriuBlies of OF

ol i gonucl eotides (e.g. 10 to 50 nucl eotides) and at |east about 60C for

| onger pr olwretein kinasesraze @SSOQMBQ onidthe apdpdesis pashwaysg exterrationti initbmSinetign ef so

]? gr ?r;m g\éedanw gn@ ofr%'rene Srcci) Ogse%%m?lfd lgadS go%ghl e on t‘fglr(‘:]oerrllr)trgrn3.1:?:1}'{3(:3:llaciS ath.
20 The term "administering" relates to a method of incorporating a compound into

cells or tissues of an organism. The abnormal condition can be prevented or treated when
the cells or tissues of the organism exist within the organism or outside of the organism.
Cells existing outside the organism can be maintained or grown in cell culture dishes.
For cells harbored within the organism, many techniques exist in the art to administer

25 compounds, including (but not limited to) oral, parenteral, dermal, injection, and aerosol
applications. For cells outside of the orgahism, multiple techniques exist in the art to
administer the compounds, including (but not limited to) cell microinjection techniques,
transformation techniques and carrier techniques. |

The abnormal condition can also be prevented or treated by administering a
30 compound to a group of cells having an aberration in a signal transduction pathway to an

12




The ami no acid sequences are presented in the amno to carboxy direction,
from left to right. The am no and carboxy groups are not presented%hg NQWH
sequence. The nucl eoti de sequences are presented by single strand |9,
the 5 to 3 direction, from left to right. Nucl eotides and am no aci ds
are represented in the manner recommended by 13 25 JUN 2004 the | UPAC-1UB

Bi ochem calordigignCThE ffect GF Bliinfifidtérhpgd cdriftund BhRgaeing finclyn bV @en beet ters
code. Pol ynucl eotides The present invention provides purified and isol ated

pol ynuel eotmemtorgde. The orpapismis pretpuahiy a snovgel raprebbitaguines pig or geatt mogense and
- conpl enment ary. anti sensg strands,, both singl e- and doubl e-stranded,

i ncl udi ng é’ﬁ%/fF‘?Binaaﬁ%ﬁ?Ysortaﬁgr%S’oﬁtﬁ??ergﬁlé’(?djémﬁﬁ?knovm G protein-coupl ed
_receptors her et qfor 65 AR KhediP (eRoas @ mBeBErESt DNACSERIGANE S cBf1© _
descri bed herein  and ‘desi gnated herein collectively as nGPCR-x (where x is
1001, 1092, compafed witlDfdrmal 06k, "Aafifificaa” as i@ frs IIYA can be@lidJetectitde | s,

these genes are described 10 herein and desi gnated, herein as nGPCR. 1001,
NGPCR- 1002 H&eRes qfiﬁéﬁle&eﬂ% sipge ws%’g&‘emrmsfce%ﬁ dpsrRisg9 Yasal repragsion o8

NGPOR: 1004,0106PER QP RorofHFROR: 14864 1P 5006 R CBrk08 in HERCR000,

and nGPCR 1 ow 1 dentifies the novel gene sequence nGPCR- X

desi gnat i oramyilifieattir jsithe défectivin dflatlegstncto Lefplds ané prefédrabl $mipre Roniy@redoth thére
pol ypepti de encoded t hereby, and the U.S. Provisional Application in which
15 the gendasdldeMhce has been disclosed. Table | 20 25 30 35 40

NGOG eot | SERHISHATHE DAL R R Dok bt S50 10
conditions" refers to conditions under which a probe, primer, or oligonucleotide will
hybridize to its target sequenée, but to no other sequences. Stringent conditions are
sequence-dependent and will be different in different circumstances. Longer sequences
hybridize specifically at higher temperatures. Generally, stringent conditions are selected

15 to be about 5°C lower than the thermal melting point (T,) fﬁr the specific sequence at a
defined ionic strength and pH. The T, is the temperature (under defined ionic strength,
pH and nucleic acid concentration) at which 50% of the probes complementary to the
target sequence hybridize to the target sequence at equilibrium. Since the target
sequences are generally present in excess, at T, 50% of the probes are occupied at

20 equilibrium. Typically, stringent conditions will be those in which the salt concentration
is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion (or other
salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers
or oligonucleotides (e.g. 10 to 50 nucleotides) and at least about 60°C for longer probes,
primers or oligonucleotides. Stringent conditions may also be achieved with the addition

25 of destabilizing agents, such as formamide.

The amino acid sequences are presented in the amino to carboxy direction, from
left to right. The amino and carboxy groups are not presented in the sequence. The
nucleotide sequences are presented by single strand only, in the 5° to 3’ direction, from

left to right. Nucleotides and amino acids are represented in the manner recommended by

13




10024344F 10024546G 1003316A 10031124B 1004417A 1005518A 1006619A

10061326, 27C 1007720A 10071225D 1008821A 1009922A 10101023A Legend ?Eoﬁwmm
No. 60/173,339B= Sear. No. 60/200,534 C= Ser. No. 60/239, 0620= Ser. .

60/ 224,321 E= Ser. No. 60/184, 305F= Ser. No. 60/188,880 G= Ser. No.

60/ 219, 492 14 25 JUN 2904 When a specific nGPCR is identified (for exanple
NGPCR- 1003the IUPAIGIUB@ s pchienuical Ndradnctanirg (Qonahissipe or {for amiss@Ridsy by threry
referred tao. As described in Exanple 5 bel ow, the genes encodi ng nGPCR- 1002
(nucl ei ¢ acleierssgféience SEQ ID NO 2, SEQ ID NO 41, SEQ ID NO 43, SEQ ID

NO 45, am i d,5 uence SEQ I D NO 15, SEQ IDNO 42, SEQ I D NG 44, SEQ

| D NO 46), r@ﬂ@‘“ﬁlﬁ%ﬁ‘%om (nucl ei c aci d sequence SEQ ID NO'1, SEQ ID NO 7,
SEQ 1DNG 12, amrpopAGLH isRAUSH pRoviics phltfi - Briledfdes2 S THERN
detected in brain tPssue I ndi cgti ng tphat t eslesonGD(gl(?)-x prcot eﬁsgs\égre

neur or ecépt sgsencéh end RN tramseriptsobatt asnspand tomglearettars aditisenst strands, both

pol ynucl eotides (e, g., .CcDNA . 10 genomi ¢ DNA, synthetic DNA, RNA, or

conbi nat on%nﬁﬁe%c??u%smépismﬂg#@g sphice wgapisdbeaeot) ik ggcofn WBkRBEi se a
nucl eot i de ] @g‘% g&g#'tlag L ROnagI %?“?&C eTh& drdes
of the inv tlwcj)&g. lgﬂ po ynu%{?%g?)%es arg%eze u f§$n§£gggnbl nar?%élgg&t

expr essi ng deseribelleptiorandtigsighated hereindellectivegasnGPER % (@herf x isMO01 10821 or

in cells (e.qg., _ _using_Northern hybridization and in situ hybridizatign
assays) . Sugﬂ)%(yp%d@%gom%e;o% géos, 1009, or 1010). That is, these genes are described
10 herein and designated herein as nGPCR-1001, cGPCR-1002 (also referred to as "seq63"
or "nGPCR-63"), nGPCR-1003, nGPCR-1004, nGPCR-1005, nGPCR-1006, nGPCR-
1007, nGPCR-1008, nGPCR-1009, and nGPCR-1010. Table 1 below identifies the novel
gene sequence nGPCR-x designation, the SEQ ID NO: of the gene sequence, the SEQ ID
NO: of the polypeptide encoded thereby, and the U.S. Provisional Application in which
15 the gene sequence has been disclosed.

_ Tablel _
nGPCR | Nucleotide Sequence Amino acid Sequence Originaily filed in:
(SEQ ID NO:) (SEQ ID NO:)

1001 1 14 A

20 1002 2 15 A
1002 41 42 E

1002 43 44 F

1002 45 46 G

1003 3 16 A

25 1003 11 24 B
1004 4 17 A

1005 5 18 A

1006 6 19 A

’ 1006 13 26,27 . C
30 1007 7 20 A
1007 12 25 D

1008 8 21 A

1009 9 22 A

1010 10 23 A

35 . Legend
A= Ser. No. 60/173,339 B= Ser. No. 60/200,534 C=
Ser. No. 60/239,062 D= Ser. No. 60/224,321

E= Ser. No. 60/184,305 F= Ser. No. 60/188,880

G=Ser. No. 60/219,492
40
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15 are useful in the design of antisense and other nol ecules for the
suppression of the expression of nGPCR-x in a cultured cell, a tisspg,jy§rogn
an animal; for therapeutic purposes; or to provide a nodel for diseases or
conditions characterized by aberrant nGPCR-x expression. Specifically
excluded fromthe definition of polynucleotides of the invention are

entire isol at ed, Whema sprotiibnGROR i flehtiBed (foronamplesGPTRHASB), dtdl baderstood
preferred 20 polynucl eotj de _has a sequence sel ected fromthe group

consi sti ng 18t osishetsneeific RGP CRisheing 1eésried o.SEQ | D NO 41, SEQ I D NO 43, and
SEQ 1D NQ 45, "‘“Aﬂl‘?sﬁ qﬁﬁ%&&%é £ paghY 'rg'eé{esoq%ﬁb’ciﬂi# H@:—p@%ﬂ?@eﬁ?ﬁ&%ea%g S

It will be appreciate at nunrer ous ot he pol'yhucft eo ences | st

that also %egm@e SERAR KNOR\SEWID NO:4¢€, O N2k SR IDMNOAS! fifinglaeiid
consisting of SEQ ID NO 14 to SEQ ID NO 27, SEQ ID NO 42, SEQ I D 25 NO 44,

and SEQ § D sriprense SEQHD HO:-ho SEE) T Ryt Sy EndiQid4, BIQ PN rdbuendal genetic

compr i si ng PG 00s Bl ERe sfEnds SRR aSC SSECHRNG T SEEBY KB e ©
wher ei n t henfifb ¥EdGEaRhEE SEQIINOH 2 SEQ B ROPD) hawe beatdetbateday bitin Hofie

sequence set forth in sequences selected from 30 the group consisting of
SEQ | D NO. lindicat8EChathes® o CREQroRinNGreldeur@E@ptds. 15 2 5 JUN 2004 NO 43,

and SEQ I D NO 4 ar the non-.codin trand, conpl.enent ar. her under the:
fol | owi ng hybri drFRVEIROBK ﬁsoqg&?aﬁwﬁﬁd?o}mcﬂcﬁgﬁéfefe Wﬁs at 42 C
| n a hyBsi QepaiOPNSQlsyhith SREDRNA NG cBR¥inaliohd MBRLENhetesmpR- of M NaCl,
10% dextra;H su atg?&’gjr’]% 5 (b%sh‘?"ng 2 times for 30 m'enlft engag at 60C
in a wash shublestrandet)phatsomgriséda haciSHide st§oettiSencBding the imioi adizlssetyberice
encode a hunman allelic vagiant are hél%gly preferred. T?ﬁﬁgresen . I nvention

rel ates to GhdreRQlyReptides etithe insatien Rebyncleatidas ae usetyl {gf regombinantly e

Cequences: PRADE S RaRAAR A Tor A05bis xhRet O Of RS reeplf i M ERG, 10
anti bodi es uJsingtNertieah ipegidization aaddn kinnhytatizatikh bssags)p ISayh polyhtdeotides also

pol ynucl eoti des and pol ypeptides, and methods of making and usjng all of
t he for d§oidRyusaiil ndks d9sign ofaptisense ardetherpalseylenfor the siparession alths| ogs of

t he gene se o . | | des_an _ f s si ng
the Sans. - ToHERRERZARRER:K if BOWXOER, A¥Rad it AELARE o8 e BUBNEES
region for gtopRividepinodel fof disbiges Sivcdnbitions didgactdizet $9 abarand6PArexi ncl ude

allelic variants thereof It is )
expression. Specifically excluded from the definition of polynucleotides of the invention

are entire isolated, non-recombinant native chromosomes of host cells. A preferred
20 polynucleotide has a skquence selected from the group consisting of SEQ ID NO:1 to
SEQ ID NO:13, SEQ ID NO:41, SEQ ID NO:43, and SEQ ID NO:45, which correspond
to naturally occurring nGPCR-x sequence;s. It will be appreciated that numerous other
polynucleotide sequences exist that also encode nGPCR-x having the sequence selected
from the group consisting of SEQ ID NO:14 to SEQ ID NO:27, SEQID NO:42, SEQID
25 NO:44, and SEQ ID NO:46, due to the well-known degeneracy of the universal genetic
code.
The invention also provides a purified and isolated polynucleotide comprising a

nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide

hybridizes to a polynucleotide having the sequence set forth in sequences selected from
30 the group consisting of SEQ ID NO:1 to SEQ ID NO:13, SEQ ID NO:41, SEQ ID




wi dely understood that, for many genes, genomic DNA is transcribed into RNA
transcripts that undergo one or nore splicing events wherein intronztsivmgm4
non-codi ng regions) of the transcripts are renoved, or "spliced out.’
transcripts that can be 20 spliced by alternative nechani sns, and therefore
be subject to renoval of different RNA sequences but still encode a
NGPCR- x  pol NPefR, iaokk SEQY B NEX: 45, e thet monicodingstrand campleplehtaty thefetd, anter thii ch
are enbrace ﬁ% by .the i nyenti on. Spl i ce variants conprehended by "t he

i nvention tidp@ing ybadizatior semdit ®F t he sane ori g| nal genom c DNA sequences

but arise from hf vari a s are nmodi
forms of a wld- @?/ﬁgﬁgene sga%g@%ge % Fmah %pdgﬁx?tb%o %?qugr%(#f
reconbi nat i formaiaiden 9% SDSTDIONEC], 10% ek fad hdfatflangXposure to conditions
which give rise to genetic nmutation. Allelic variants, like wild type

genes, afe nat ur@ Mashiag Grtitm?ﬁgfosé‘é]mié@sseaebst Qﬁ)ﬁomjwash saltioncampriaingy

occurring ,; 'ro om.i V|tro pul on).. 16 UN 2004
The i nventltg% lc}lﬁ%)rsg &m%ﬁﬂ\ﬁnﬁﬁc on%ﬁg e:hﬁ‘%ﬂ %@’g]lé'
transcri pt Ip}@feﬁfe(ian RNA poI ynucl eoti de encodi ng nGPCR- x (convent ional ly
foll owed by second strand synthesis of a conplenentary strand to provide a
doubl e- st randed Th¢Xresdat afwentienirelris toenplerntassyieolr octhpiisel therpenensepidRcrs

pol ypeptlde are el ect fromthe grou con5| sting of SEQID NGO 1 to
SEQ I D NO 1 eﬁ N@ﬁi % kgsticells Ingorparating theggeger ed

DNA of the ﬁﬁ@ "@%ﬁﬂ gp%p& I t he
conpl em%ﬂt aérgﬂm)léec fé‘g)‘{gti)h@e Ic)> |lr31§ensct§§an qﬁé%%ﬁegn@g g%/?)ng a
sequence urthepolypentidey aré Homblige, Hltsmm;ﬂdi}éng:ﬂﬂlpﬁmt:reﬁﬁdbs&ﬁd @obipaptides,
Wat son- Cri ck base- @ iring rules for Al sq preferred, are other to

pol ynucl eot3ndgueth iTAYpE and estegelk O%F foresnipge [nsadditione thefmresent Waewiop

and: S0 1 b Rt Rotndi i ot feoSiArlebbeyahd b p2pSngpbtdsiba sieiddsior 4
sel ected f rpskihpendjnsing tieonniesti ng of SEQ ID NO'1 to SEQ ID NO 13, SEQ ID

NG 41, SEQ I D NO 43, and SEQ ID NO 45, by virtue of the well-known
degener aty of t h@engmigdINA o ﬁh&m&mﬁog@nmesdbqam@g-cw@glmmqurm further

nb t I

POnCh . DASTpERRE bPih Brlih a0l 1t TR HRnO@ o GG e Riptn el Bris | ,
general , Shﬂfd@ly&hdlsﬁb@cﬁid thblfordhanygpés, 4806mid DN & dStrarttofibedtintd RRA S0% at
| east 60% at |least 65% at |least 70% at |east 75% at |east 80% at

| east 85% teansmptsthahgogderge oneemmoregpliving evensawhewdnintron (i, uoaemd-t@

L D

20 spliced by alternative mechamsms, and therefore be subject to removal of different RNA

sequences but still encode 2 nGPCR-x polypeptide, are referred to in the art as splice
variants which are embraced by the invention. Splice variants comprehended by the
invention therefore are encoded by the samne original genomic DNA sequences but arise
from distmet mRNA transcripts. Allelic variants are modified forms of a wild-type gene
25 sequence, the modification resulting from recombination during chromosomal
segregation or exposure to conditions which give rise to genetic mutation. Allelic
variants, like wild type genes, are paturally occurring sequences (as opposed to non-

naturally occurring variants that arise from in vitre manipulation).




may be cal cul ated as the percentage of nucl eotide bases in the candi date
sequence that are identical to nucleotides in the nGPCR x sequence §e UN 7004
forth in sequences selected fromthe group consisting of SEQ ID NOZ 0
SEQ ID NO 13, SEQ ID NO 41, SEQ ID NG 43, and SEQ ID NO 45, after aligning
t he sequences and introducing gaps, if necessary, to 25 achi eve the maxi num
per cent sequenc&he derhtidty alsé’obniptehemdstcDieSs tiat istdbeainstivibrdugh reysesen t
identification and isolation of polynucleotides encoding re]ated nGPCR x

pol ypept i d&@nscsiption afamBhtdnpalypudisatids spoodinesn CR{pR xJperyeasopallyoiodgwed by

wel | - known | bncl udi (5] /.01 t hybr | on,

and pol ymers %cggggh%#ﬁ@%ﬂégﬁsﬁg%%?ﬁg%ﬁ%%ﬁgstggwg %?%Lgﬂ%;bwuodleg m‘]& 3ot i des

i ncl ude human ampefored D gmﬁhﬁwa_ﬁ%tmmmﬂmwnmpﬁaéﬂré geldofedd JUN

2004 variants, as well as po gnucl eoti des encodi ngbﬁol (ﬁﬁgtldes honol ogous
s _of .

Ji

to nGPCR x fremithe groupcqonsigting of FQATEONQItg SEQ THNO du4b,SERIP

Non human N ARcRasE B N AR A BRI PR he e ABERH FeBhrBEa Bbls, ai o be
i denti fi edshymdeawidisdule AR HithERenFkMEntEryaRcleail€ (thé "hEEdding Siraal BRI

nodel s for nGPCR-x disorders. Know edge of the sequence of a human nGPCR-x
DNA al so mé&esplpmesi”bhavinga saquhnessmambigSousin deduckhid fivdi thacpding straggb| yer ase

ROPCR X CREARALE O WAk BEPaT e e L LRe AR er o,

oper at ofs, grsg,ﬁgfie&'i&s chERiSae E@P_cﬁﬂ-g g%)p@ﬁﬁti&&eseleé’@h%&!&tﬂé%&bﬁ?éoﬁisﬁhg &f

I nvention so useful 1 hybridi lo assays to detect the
capacity ofSECEID BIO: b4 exfEQ@IP MCRZRSEQ [PANOMdc SEQUIDAS 4%, abd SEQ IVNOX4@n nmay
al so provide . a basis for diggnostic, nethods useful for identifying a
genetic aWté?ba@lﬁSh’(ﬂs%eqF?Pcﬁ%i?Q%RPﬁlﬂnBﬁlﬁ%u aeleqipdiBpm 198 SEou 0BsisUng bt e or
st at es, Wnisﬁg | | | I?ﬂ(l L0 | BPResA f(ffD .BEti ON
of therapedti msmggg?g?w&??%%ﬁg 0 tbh‘{el’EF?sent g’ls‘ﬁgﬁ‘?lggn tﬁ@'ﬁ%PCR—x
nucl eot i de byedgdsiiie dicl dnosadegdderdgrofitie uversd nuslest geaeticlandei fy honol ogs
of the nGPCR-x, in other-animals, including but not Iimted to humans and
ot her nifmmals, Ame inyrrtien Sither embragss other spReies praferably saemmalion homelogs

di scl osed hepei.n.  or 40 : e & s
probes to oL pORURABNAC kbt BioloR S BoBuHBCftertd 10U 2B oa?
exanpl e, Q&R p&iegal Oshatd WAeast 3§ pdtiletst 40%, atdeidt 45%, 41dest SVS, atledsoG0%catceni ng
procedures wel |l -known to those skilled in 20 the art. Accordi ngly, honol ogs

havi ng at leass65%0aleash7@epatdeast 3oy atdeast §)0as at depst B30, 2t least 29%y atidedst at

or ot or bl y 50 bett Bt ks Bl o8Pl BRY B DAL Bt CheilRl O 1

NGPCR- X20  Generally, percent sequence "homology" with respect to polynucleotides of the invention

may be calculated as the percentage of nucleotide bases in the candidate sequence that are
identical to nucleotides in the nGPCR-x sequence set forth in sequences selected from the
group consisting of SEQ ID NO:1 to SEQ ID NO:13, SEQ ID NO:41, SEQ ID NO:43,
and SEQ ID NO:45, after aligning the sequences and introducing gaps, if necessary, to

25 achieve the maximum percent sequence identity.

Polynucleotides of the invention permit identification and isolation of
polynucleotides encoding related nGPCR-x polypeptides, such as human allelic variants
and species homologs, by well-known techniques including Southem and/or Northern
hybridization, and polymerase chain reaction (PCR). Examples of related

30 polynucleotides include human and non-human genomic sequences, including allelic

17




sequences can be identified. The disclosure herein of full-length

pol ynucl eoti des encodi ng nGPCR-x 25 pol ypepti des nakes readily avail?EUgNQm4
the worker of ordinary skill in the art every possible fragnment of e
full-l1ength pol ynucl eotide. One preferred enbodi nent of the present

I nvention provides an isolated nucleic acid nolecule conprising a sequence

horol ogous ueRHENGOSE!S & RilyRtI{oHAR edtb e g@db%ih‘éhi ok toRGPER-NGRg | to
SEQ | D NO 13, SE%ID NO 41, SEQ I D NO 43, and SEQ 30 | D NO 45, and

fragments t ly malatedpolypaptifies shadng nixool meret biplogical] dmmanologichh tediod 8 2 5
JUN 2004 nucl ei ¢, aci d..npl ec conmpri sing a sequence sel.ected.fromthe
group consié}yﬁ prpggaoqertsj}*@'{f.ﬁgo E@“g‘b"'ﬂﬁ@ BEesSpePqIRE RSIHRS SEQ | D

NO 43, and : '

vant i o, FERIbESE AGPCHIL cal HROTE WAEAPEP Rbuthah AUSRAPOR Hifyo SRGHE

| east 10_5 amdﬁqbi:eaim’;mbmpdals foraeZRCR 2 diﬂsh_;lcr%Knﬂ:&lgdgepfﬂ&,se@&nwpf a Haman
ragment TR ek e makedmnsYblrbivish e oh Al BEERKSRASE CEAPLIRSTESS | he
NGPCR- X- encgdiNgactid! gg&ﬁ'@@@w@&ﬁsﬂ %Pg{nonﬁ@ gmz @é{n{eﬂéﬁ% eﬁg&ﬁﬁe@ﬁéﬁcﬁt@er

e y [ only (1.¢€7,

hi ghly stringent or ate stringe condition

"speci fi caldxpressibn coptrolrepliatoty stqereas asbhnag prédéifsXofteditodsettaB@irENt S
t hereof). Polynucl eotide fragments of genom c sequences of the invention
conpri se nOEPIERIOPS, aBg thelies F?whywbwﬂée&q{éhecmm@mégabﬂpsﬁukmwbsmwmmde

f f the.fullsl h deri i |
gt one 1 s (o iHe e Sy RECUIRIS StEl X SO ol BfeBB i Y
pol ynucl eotihg@fticaimiy fso proeiel 0B fBr dihQIREE hetllds ubdFiP8 MenBHMENS Benetic

conparison to other known pol ynucl eotides, and can be 15 identified through
use of al i piveration(s) o aGPCRonloos that ynderliescudisease Matearistates, whicht hose nade

i | abl i. bl.i c. b ) h | ]
e obgar bl B RO e O HRRASS i R GBI R AR O sSies  ner
of fragnents of genedihg PR pré@niiAvetion, B NEIR-REEEHNE {dquibelt GlbiéSed

Pol ynucl eotides of the invention can be |abeled in a manner that permts
t hei r des ecieren mayrbe usdd hyideatifydemalogs offthe mGRERen tin othed amimaisyradchaling?but

| abel i ng. Fragnent | ynucl eptjdes are parficularly useful as probes for
ot ect | on GTOHERIFE 1P SRR BT YhegReREElD i amereibel SALEI B6ERBESStne or

more pol yn %é@&f&@&%dﬁ% Hffein! &%g%?hdn%gé&@ﬁ ;,Mﬁé uHCFoH SEBIE £5h&6ds thhe

presence of pol ynucl eot1 de encoding n or use etect
vari at i ons screea dptabgses or eutledacgdiwenese sieh asdion exan(@éRzenomic or cDNA

libraries, to identify homologs, using screening procedures well known to those skilled in

20 the art. Accordingly, homologs having at least 50%, more preferably at least 60%, more
preferably at least 70%, more preferably at least 80%, more preferably at least 90%, more
preferably at least 95%, and most preferaﬁly at least 100% homology with nGPCR-x
sequences can be identified. |

The disclosure herein of full-length polynucleotides encoding nGPCR-x

25 polypeptides makes readily available to the worker of ordinary skill in the art every
possible fragment of the full-length polynucleotide.

One preferred embodiment of the present invention provides an isolated nucleic

acid molecule comprising a sequence homologous sequences selected from the group
consisting of SEQ ID NO:1 to SEQ ID NO:13, SEQ ID NO:41, SEQ ID NO:43, and SEQ
'30 ID NO:4S, and fragments thereof. Another preferred embodiment provides an isolated




25 The invention al so enbraces DNAs encodi ng nGPCR- x pol ypepti des t hat
hybri di ze under noderately stringent or high stringency conditiong 5§ {N 1084
non-codi ng strand, or conplenent, of the pol ynucl eotides set forth in
sequences selected fromthe group consisting of SEQID NO1 to SEQID
NO 13, SEQ I , 4 .

Exempi ary APGR ot PoREee bt o cflithe seott Hohi e efdlufoot il 8PS
hybri di zat [ONO4tto D NO:W 3 PSEQIIatOern, SBQUD NO:43 aRd 'sEqu ROpa$ angam de,
1% SDS, 1 M NaCl, 10% Dextran sulfate, and washing twi ce for 30 m nutes at
60' C in a fagmenisithereefn conprising 0.1 X SSC and 1% SDS. It is understood

in the art that .conditigns of 5. equivalent strin y can be achi eved
t hrough vari ati &?%Fd%ﬁ’ﬁéaf%ﬁcﬂ?’éw%ﬂ?nb pats Bangga XEB ration as

“describ prisg 0%5818‘5} ' kO J /ey
& Sons ?Clig ?AQ%%SO&%%?O? to %t l}iasfgb’ |F|ﬁﬁdgﬁ %@éﬁ?zbﬁ{/ r@}s’d%ggpf 6%%’ or!
condi ti ons 76 abnsebetiesmicldatides yf dlpsignmlesileehcatinehGPCR -k aPraférablydifragment on
the I ength and the qi)ercent_age _of guanosi ne/ cytosi ne (GC) base pairlng of

t he probe. pyiyauglpefidasiof g BreritmFomMNsise seqisnaty Wiquede the 2RARaserroding bed

i mbr ook . ds. ). | .oni ng;__ A Labar. |.. Cold
Spr i ng_ror BopEheiBRiids dsieck, et e bl iier BenX SRR GHor iBRery 0!
9.47 to 9. 3ing¥kildontfRnk BAM (@69 espREifichBy ") ¥ bl PhuIE RS biEdathd MEPCRBE (RN

disclosed in the present invention, one skilled in the art can identify
and obt #i nfraguieststthereoB e obmudsotidsiragmarntts effgeodmins@qabuces of the idvdrtienent

sources (i.e., different tissues,or different arganisps), through a variety
of means WEPRDRSREF QoL FIRHCRGES Riskie 47 1ecofing TR Bt 815p dReitde fgemenys of

exanpl e, S@{g;ﬁ,g_ .~ Mok . i ng. p%g{ t " Second
Edition, Co g??% S%‘%eg(c:)? %@?@o&ﬁp&gﬁgﬁ’ﬁgr orl,ﬁ’ %@’?ﬂ%@g ,Onv\,hi chis
i ncor por at edndleted sequeyicese fSeyadmes iuniqut o polimuckioyide26 theinvexdophe, DNA t hat

encodes nGPCR-x, may be obtai ned by screening of nRNA, cDNA,. or genom ¢ DNA
wi th ol i gostserBiBablydhrough srqusatretoMRagsen Krrtherdnowgmotmucotides ead ear e

I nformatj on, pr.@yj | O~ 1:PL t

group, iucl;ldez%é'% \é& &ﬁg% e@eﬁmé%ggfp%%%@&@%%# aarE%.g? ,%gg,rﬁade

chem | um nes&gible inGFubUP séduedte Qitagases: SMchReqiepeetildcede ketowRizhBletffen ski | | ed
artisan and used in 25 conventional hybridization assays, as described by,

for exanpl &outbgmbinduidizationlanalxsesie deteomineithe misnles of &agmepisioficaeeminDYA t he
NnGPCR- x nucl eoti.de sequences .descr.i,bed oV "al.f,er.nat i vel e
Cynt hosi padd B detb PR willEohue, R P datits it e BMddeR ohn BE abeled

in a manner that permits their detection, including radioactive, fluorescent, and enzymatic

20 labeling.
Fragment polynucleoctides are particularly useful as probes for detection of full-

length or fragments of nGPCR-x polynuclectides. One or more polynucleoﬁdes can be
included in kits that are used to detect the presence of a polynucleotide encoding nGPCR-
x, or used to detect variations in a polynucleotide sequence encoding nGPCR-x.

25 The invention also embraces DNAs encoding nGPCR-x polypeptides tﬁat
hybridize under moderately stringent or high stringency conditions to the non-coding

strand, or complement, of the polynucleotides set forth in sequences selected from the
group consisting of SEQ ID NO:1 to SEQ D NO:13, SEQ ID NO:41, SEQ ID NO:43,
and SEQ ID NO:45.




(PCR) procedure, with the PCR oligonucl eotide priners produced fromthe
nucl eoti de sequences provided herein. See U S. Patent Nunbers 4, 633, JUNSI0Bo
Mullis et al. and 30 4,683,202 to Mullis. The PCR, reaction provides a

nmet hod for selectively increasi ng the 20 2 5 JUN 2a04 concentration of a

particul ar nucl egg, ﬂléﬁ% fol¥ly :hf%ﬁ»é’
previously puri fFedﬁgraﬁ’ﬁlg gres m‘%’igg]?ng?e coggfl n. a pg}? cufar
sanpl e. Theat 47eCtiad Isdndbatios eauﬁ@n wm@s“uyg §0% HermAhidg] B4 SUS, 1 M NaCl,
doubl e-stranded DNA. The essence of e method i nvol ves the use of two

ol i gonucl eot% & gxirep evlfate, angrwashing twrdenfor 30 fmmutcﬁ@tﬂ@ Cen}?lmsdbmment ,
| di at ed l.cat i d | | A wd
Variety of %@ﬁ%&?@?bﬁ%&%ﬁbﬁa Agﬁsﬁinﬁ%s@ﬁﬁ et PR GR ogi 05 ar 6
wel | known "sﬂf@eﬁ%ﬁ‘&dﬁh dcAfevRd b ftem u:é%ﬁ%hﬁ‘é!e%r Qe
exarrp e

f ound in, rger et al. de to ecu onin

Techni ques, cdﬂeé:limtﬁml 43 dEm;bvdlﬁagubelleBaL Bz Brotecoly mSMolelcmlfar E@Sg@, Dbkego, CA

(Berger), which is incorporated herein by 10 reference in its entirety.

Aut omat ed s%’ql@é,rrﬂé. RES b IP- 693 19 hiRd MW@%@#I?DWWI(‘@& i de
sequence of, nGP The n ) esent

i nvention a emﬁlé-icfﬂé}ée “f'u“ﬂgRiB’f‘f&/‘ssafcai%fg"ds‘?ﬁg%@ fnelgggtfx v%er‘feﬁqgﬁe
art, nucl eaif HRnsgaLLHGSne U %@ TRt B dlﬂib&%ﬁaﬁioﬂsém
errors. Nucl eoti de sequences 5 det erm ne aut omat i on are typ| caIIy at

| east abioutbdcslulaedas dyqzmbaﬂ irySanbﬂoeh,gﬁr ala,b(ﬁds ), li6bdéc

I dentical to th c ot]de se ce 0 giv

mol ecul e. TM@ﬂﬁétg dug%"éﬂﬁgﬁ?g’ FrL? Fé’iqg bé’F’ &%’gﬁr? 9Pmnual
sequenci ngﬁ which are wel | knovvn |n the art. An error i n a sequence
which res s'in an |nsert|on or deletion of one or nore nucl eoti des may
result in a fransVishibetknowlétipetof dieshricotide Ssqubndetiaforinaton ddiosédim theri no
acid sequence will differ frogmthat which would be predl cted fromthe
actual nucl BssgrdneasoRue skilleddn the art eandderdify) apd pligwm aa @P&Pﬁ%ﬂ@ﬁs t he

poi nt of .the t at e cul nventi on,
and f raglﬁenyfvgJ ST b%%nGgﬁgr)éﬁ&%nné lﬁa{%{ %’“én%a? Eepeé%% meélgt riction
fragment | eqghhishR) tFeags 46 Eﬂﬁ)smsaﬁelﬁﬁiﬂﬁiﬁttﬁélskm&@aﬁﬁﬁﬁ ahdadisQbSar S,
as well as for gsenbet i C %ral?opl nE(tB Thekglll ynucl eoti de sequence i nformation

provi ded byby,ter exareple &ﬂmbmklest alp Nkolasiilar tlening: & dabiomteyynanusl's feedod: he
encoded pol yRent! e8P R BRslWda KPR HARY:, NSS! YaRE 3P ced T

the art.

mcorporated herein by reference in its entirety. _

20 For example, DNA that encodes nGPCR-x may be obtained by screening of
mRNA, cDNA, or genomic DNA with oligonucleotide probes generated from the
nGPCR-x gene sequence information provided herein. Probes may be labeled with a
detectable group, such as a fluorescent group, a radioactive atom or a chemiluminescent
group in accordance with procedures known to the skilled artisan and used in

25 conventional hybridization assays, as described by, for example, Sambrook ez al.

A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences
described above can alternatively be synthesized by use of the polymerase chain reaction
(PCR) procedure, with the PCR oligonucleotide primers produced from the nucleotide
sequences provided herein. See U.S. Patent Numbers 4,683,195 to Mullis ef al. and

30 4,683,202 to Mullis. The PCR reaction provides a method for selectively increasing the




21 2 5 JUN 2004 Anot her aspect of the present invention is directed to
vectors, or reconbi nant expression vectors, conprising any of the hbdUNIi?604
aci d nol ecul es descri bed above. Vectors are used herein either to anplify
DNA or RNA encodi ng nGPCR-x and/or to express DNA whi ch encodes nGPCR- x.
Preferred vectors..include.. byt are. not, limted to,. 5 plasmds, .phages,

coom ds. _eppSimRtoRr i Prictlé sR8ic P sirioeg Sverrhet Balieaicans pioRgt been
fragnents (grevisusly bhAgseMEisipiteat ipl LsihpleQ@opith 41 '&E{%@y ol ogous
r ecomnbi nati(ﬁ(gn). F}rrie)f erred vi rpgl(ll3 part?cl es igltr?cl %e, gﬁ:‘care not 'ITfrfné)t ed to,
ar | enovi r usmesthod &eche wseil to amplifipeitheo vingles osdodbie-pemded DA S Thopessehdelses,
adeno- assocj atedq vi.ruses, Sem i ki Forest viruses, vaccinia_viruses, and

retrovirusdd op dRylyesthsuse o Wv&?ﬂa?lsotimalaré,to 38 Veat Prpersfer thei ni t ed
vectbrs S mfrhitle-daRE 8 el (elRIENEHhR PR sirelfllBlic REPRBRIET | ¢

(Promega), pPROEXwAEE 0arscky 'of AlkebhativBaldiesdland Miktro BnpREedtioRtrlethodl65i08 Sre

(Stratagene), pQETM vectors (Q agen), 'pSE420T"" (Invitrogen), an
pYES2T( 7 nwelklspavn to thege skildedon theartt Examplepoftbesetbthpniquespre found in, for

GPCR- x- encodi n | ynucl eptides 1 eratjvely.linked n.en enous or
exogenous &nggﬁﬁkeéﬁﬁ?ﬁﬁw%\ﬁ @g%pﬁﬁ[ﬁﬁgl T %@%é&?@?%ﬁ%ﬁ?ﬁ or .
Expr essi on n AR n s ST ?It?cﬂgtgﬁ ators,
and regul atlgrgyAggl‘Hgnent r%?ﬂ%‘?ngﬁzlﬂtléegsbl ggngr aﬁig}&gﬁldmgr&% ypl cgﬁcﬁel ect ed

based omo t heferenpe asis emtirstyst ens i n which the expression construct is to be
utilized. Preferred pronoter and enhancer, sequences are generally sel ected

for the ability A¢omstedseausncmeppibodsgandsdisedto oiftaipor ypraly the rucjeefifiences
| co _ A
Expr Sos on iihfs GERSPCROL, THERGRRR K bNCILSid LS, HREpRIDE B0 gre i g

one or nor echevedabalel WOMRadRESe.t HalveR] 48 it kh6hoh id fhk Gl hileddide sbqcsel | s
beari ng the construct. Expression constructs may al so include sequences

that faci lobtainesd bnatomatedanethods mapeantan shaaeitoro d¥uciestiderbequanéesn in a

host | 1. f d 2 ast t ' Lo I incl

R oty R ShE AraRoR b et ol TSR oS e o
preferably g4b4 {J £Qehst AborR00DYG tdeBRcA o AR RRGPAEI0HIR 58 Udnce MY giWBY ndlisR be
utilized sinply to anplify a nGPCR- x- encodi ng pol ynucl eoti de Sequence. In

preferred ecdodolrenles Thelwetuabsagoendesnaynbeempregysdisaly detetminedihsing mantidle
pol ynucl eotide of the_invention is er at.i vel linked to a BOl y%@l eoti de
q iAER ng

Compr 1 si ng SEHeBs g, Brbeds, SYRick e ALl Kaoumdn A 4ok, A ABRLIA
recombi nant . XRLR IS Meritem & Rlelih 0£88¢0r more nucleotides may result in a frame shift in

20 translation such that the predicted amino acid séquence will differ from that which would

be predicted from the actual nucleotide sequence of the nucleic acid molecule, starting at
the point of the mutation.

The nucleic acid molecules of the present invention, and fragments derived
therefrom, are useful for screening for restriction fragment length polymorphism (RFLP)
associated with certain disorders, as well as for genetic mapping.

The polynucleotide sequence information provided by the invention makes
possible large-scale expression of the encoded polypeptide by techniques well known and
routinely practiced in the art.

Vectors

21




constructs such as plasmd and viral DNA vectors incorporating

pol ynucl eotides of the invention are also provided. Preferred expf&siiNaidé
vectors are replicable DNA constructs in which a DNA sequence encodi ng
NGPCR-x i s operably linked or connected to suitable control sequences

capabl e of effect,i Lon of the NGRCR-x .in suitable.host. 5
DNA regi ons are éﬁgrﬁlé%P&gxpeﬁ?%tg%ﬁ%?e%éﬂ%g%E%&F)&ttﬂé’ﬁqﬁﬁeo? W’PPH‘H&JT ly

rel ated to egsbssici Vefors,KRIMpEXRBING of ehRIBE £4d H:%I&%Es@ékc}ﬁﬂeﬂ%@% or
connected to a coding sequence if it controls the transcription of the
sequence. ANpttofs ausahhereintetther tdampdify D&EAIbr RN AcerpiodigiginGGPCRA dardlordenai ns,

but rather need I¥‘1 tg; abiljty to replicate in a host, usually  conferred
by an ori gi W?SS&SIS i Which sacodss AGR CRek -« Riafsredgeestors chuds; hutiane eotiliseitrshiot i on

of 10 trans t rgl__sequences in_the expr Weln!
vect or w?l IE’ l(\%galrﬂgrldl‘l” g%ﬂﬁgggﬁo%%b%?ﬁ%?%@tpﬂg%ﬁ%&?m%dW%@W%"&‘ﬁ@%i?% I on
met hod chosfgm&as € @) frygmerfOiitdpPAtalble 8 Theost Palontten Phdhaidgend Pt i onal
pronoter, an optional operator sequence to control transcription, a

sequence entesainhipation). dfreterreRnixal pasticlosricludie it are motdinsitssi tonadenovimses,

control the term.nation of.transcription and trans|ation._ 15 Preferred.,.

vectors preP %H?%OW%%W&WMOW. vaéwcwqwgl%s‘im%h

organi sm Thgepf EaSGHHSAGES, Ad Eieﬂ%v?ﬁs%ﬁe?feféﬁéﬂe%}]ﬁé?@ioﬁ%cg?s include,
anmpl es o y

prokaryotic, eukarydtic or viraf. sul t abFe prokaryotic

sequencds i bt anelnot Inaitthtoa pdDRA3 (Dindtioged) andpS VB CPRirhapiadBietdcabOthef The
bact eri ophage Lanbda, Hershey, A D., Ed., Cold Spring Harbor Press, Cold
Spring Har b&fPresnen viegtosy inclydechintiaze potdispifrshtas RYPOR TR YeckusgCEM™ verters i n

its entirety d ; ' d d- Sprj rber _Press,
Cor d Spr | notieBBEs BRRDESUERRKT T BetiesE M E R s REr Bl PlrplabEide, |
its entirep@EM™ vERofs(Diagde); PSENZEM™ (3\9R Angd | U t8benof E. cols
and the SV4%QearI y oprfgrlr%g[ e)r:lﬁ( Benoi st et{kgaEIn:yl Nat ur e, 1%%?, %93 304- 310,

whi ch is i ncor poFapressite censtruply prefefablycsomprise GRGR-sremicoding polymuidievtidesal
ronoters include u re not, limted to, nouse 25 nanmar, nor Vi rus
Pong. t erhi nbericisba Bked s FmhSosamin Bepiogkae Xmes Ut SR LOYA oy Aid

Cyt omegal oV bifiscipiiBH tfin G Bipd<RIBR 8ol IIRAAUEREL inkiudd Drofigus, Sar com

virus, human actin, human nyosin, human henog n, human scl e cfeatine,
and hunan emtaaterspengorns, andddgulaomatlemeniibindiag yitescgpneratle sammhare aypdeallye
vectors. ., 30 Preferred exanpl es of suitable

included in preferre ( .

regul atory é%ﬁ%ﬁ&?@?%ﬁ@ﬁﬂﬂeﬁmw chthe expresionconshict aHie Bal gar no
f th [ - -

bact or 1 ophasdif, $26erRH pliob R akncer SRflefles bR AIENRY Shlcclls for e ability

by DNA encotliingrease gene expression, while operator sequences are generally selected for the

ability to regulate gene expression. Expression constructs of the invention may also
include sequences encoding one or more selectable markers that permit identification of
host cells bearing the construct. Expression constructs may also include sequences that
facilitate, and preferably promote, homologous recombination in a host cell. Preferred

25  constructs of the invention also include sequences necessary for replication in a host cell.

Expression constructs are preferably utilized for production of an encoded protein,

but may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide
sequence. In preferred embodiments, the vector is an expression vector wherein the
polynucleotide of the invention is operatively linked to a polynucleotide comprising an

30 expression control sequence. Awtonomously replicating recombinant expression
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NGPCR-x and result in the expression of the mature nGPCR-x protein.
Moreover, suitable expression vectors can include an appropriate merKguN 2004
that 5 allows the screening of the transformed host cells. The
transformati on of the selected host is carried out using any one of the

various techti novm p ln the .art and desgrib I n
Sanbr ook et %ﬂu&g a%@a%s Iﬁn or %@ rﬁ%@gépﬁcéoﬁ R fPé’é?P%PSiY% egpﬁeq %ég‘e

ei ther by cinvetiorcdre also@roviiel. VRiefetled ckfrebsioh WslSord Rre e ARSI ONG! Lo may
be provided by the host cell chr onnsorrsé? 10 replicatioh nechaﬁ?%sén%qis eﬂtfshe

vector is iwmwkichediNAseeuenge eneodingnGPCR v is wpemahiy, litkbe or tarteeled n@ yuilteble

sufficient. Alternativel rlat{naf? gga usi ng vectors which contain viral
origins of TEBP!SHIPREFS capbIspf sifecting theqxprezsipn of thernGh{<R wrimarmitable ibeat.

cells byst 5 ] | e.,mar.ker, and

NGPCR- X E)NZBNgﬁf gx arrpalpefeolge?agalj ﬁg%%&t)%rrtﬁae frar tﬁepall gleg ?‘*ﬁ%‘b@%&aﬁy relpted fe Fach,

(DHFR) or tdtjed. Bonexatiplasepros@er id bigrabPpliekéd orldonhestediio3 0 ddddequilie! et | de

sequences encodi ntg GPCR-x may be reconbined with vector DNA i'n "accordance
¢ .

wi t h conventandiely the Hapserigties of theceausingg Amplhificatintevkctors do agtyerneite ended
termni for_Jigatl tri.ctiQ nz diigestion to provi de appropriate
termni, fi?’%plr % o?%@ng@ﬁ%o%,\%ﬂ@ﬁﬁgﬁg% %g iy do r%hl?étleilﬂé%ﬁ%ﬁ-ﬁiﬁéltyase
treat ment tenfatRidbyitessider adplitatidh, hed Rid)8oti PRk ' r@gpriate
| i gases. Techni ques for such?érir’le:n?pul ati onag?ﬁg%r%f%g{?%}szgjg&g?é%gﬁgo? et

al ., supfa tansfammentse Thelnsodforicantrilesequancesddatthe deprésion wetgtwilleaion of

ol OHReSRg o st selioldad s raetermiafi melhe CHoghR,oPACRINaZ, 23,
935, Co : El@%é . - A WD 91/18982,
each of > \Arrz .rbé’ ﬁﬁ?gﬁgsue?%g%%eat e ﬁrééﬁetlﬁ’ﬁﬂ %@%oé%@g@ﬁoﬂggﬁﬁ?%gg qqu%‘Eey ®  Host

cel I's Accorabintrgl transariptitigra sequenct esdodingesuitahle BRNA, rittRSinaCEinitgHnd
provi ded, including,_ . rokari/ot ic and, eukaryotic cells, comprising a

pol ynucl eotedBensEs Which soptnt the terminatipa of granscaiption end treshatioma) in a manner

that permits ex ' ed .NGPCR-x, 3 ol ypept.i de.

Pol ynucllgnot i des p%?%gq(ieg{%gné} ?%gﬁ’ﬁ)gg‘“ é"garﬁrf’%laffég}hﬁﬁ#goﬁ%e%stpe ber as
part 24 2 SorgaMk0The@horfloRt sequibiides Bf B PrébenCinvastidn MiBAbe FIRaGBARY | Si ng an
i sol ated protein coding region or a viral vector. Methods for introducing

DNA i nto t rrekpeystic seviral xamples ofishitableprakaryoatic sequendesdhgluge the Prmad Bn t he
1 ecti on, BPphE SFPR e Pbas REpus Cinerbakictiophase ot tanticish o ThnBds
cell's, and @s1@1SpethgHetbor Press, Cold Spring Harbor, NY (1973), which is incorporated herein
20 by reference in its entirety; Lambda II, Héndrix, R. W., Ed,, Cold Spring Harbor Press,
Cold Spring Harbor, NY (1980), which is incorporated herein by reference in its
entirety); the trp, recA, heat shock, and lacZ promoters of E. coli and the SV40 early
promoter (Benoist et al. Nature, 1981, 290, 304-310, which is incorporated herein by

reference in its entirety). Additional promoters include, but are not limited to, mouse
25 ~mammary tumor virus, long terminal repeat of human immungdeﬁciency virus, maloney
virus, cytomegalovirus immediate early promoter, Epstein Barr virus, Rous sarcoma
virus, human actin, humdn myosin, human hemoglobin, human muscle creatine, and
human metalothionein.
Additional regulatory sequences can also be included in preferred vectors.

30 Preferred examples of suitable regulatory sequences are represented by the Shine-
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5 Expression systens of the invention include bacterial, yeast, fungal,

pl ant, insect, invertebrate, vertebrate, and nmammalian cells syste@;. ril'm‘
i nvention provides host cells that are transformed or transfected ( glt]) y
or transiently) with polynucleotides of the invention or vectors of the

I nventi on. t above, such_.host c ar eful for | i-fyi ng the
pol ynucl eotﬁ%lgé}@nogqg? E%’Eﬁflf gFpe gk @@%%@?%@f@%%&gﬁn%ﬁyﬁ%w@ge
fragment thaneah TRESHER-DYIghiE sPaleney i il thebaihg! at ed
enbodi nent, the invention prgovi cilge@l a neﬁ%aﬁg)rgl @g?ﬂygd}lg%?iﬂgg@ggn@@ﬁg

pol ypept i denGBECRFx ampnemstlt ithihe eapiessionpf the intagure GPCRAprofeirgr owi ng  a host
cell of the invention in a nutrient medi umand isolating the polypeptide or
variant t her eof Moregwerfuitelle expressione vepiers gon inghids 38 eppropdrtemarkerthatey en

bool oot oo ink SERBNEE pf s tinkiopREd ARRCER M e Riimalift of BRetsptet o
may i nvol vehdss® @&ﬁé&bﬁfusﬁ;gl dny BREBE ﬁi&%rféﬁé‘kebﬁlslﬂ& WaEkn R tblotﬁe Brﬁeg'toi[nat%nf o

enbedded t herein, whereas for other applications a nore conplete
may be pr efat sl deschbedindSamprogk eionle sgaect s of the present invention,

transfornmed host cells havi . 20 an expression vector conprising any of
t he nucl ei ¢ aci dAHMP%pE%?GPiCB%GISQE’G\P@‘%@ elg}ebb)’ﬂ%ﬁm@?#@%'g%’ﬁa@? t he

nucl eot i de {56QUEBHE S 51%?%}:\ I ' t | Lot roduced into
an appropriate Eost g%f#ﬁ ul 1%})@%8??@@{1@%@%&1}%&%&%@ %s?)g}aﬁe

pol ypeptd desphdatiohanédhuginin. df thenettod ¢s inkigtated Rrtdrie HostddlRdrdRosopicO ey YOt es,
yeast, and  eukaryotes, |f a prokaryotic expression vector is enployed,

then the appHergnanbe suldisient oplterpativaly. rathosthan ypsise sketoysovhich cemthincargbl e of

expr essi ng uences;. Suitabl e rokaryotic cells.incl.ude,. but
are not |im {’%%8 g%%}%gr :3%1@ %f%u?dﬁﬂ %%ﬁ%l"’%\n %ﬁgﬁw&aﬁﬁp? %ﬁg‘," meéthod _
Sal nonel | a,oftpetisiR B iRbion SHILOPSMWALIS maARs 2l AGPLROE PICA'S Anl draRBlefdficar Yot i C
expression vector is enployed, then the appropriate host cell would be any

eukar yot i ¢ suiéteblegagrkpt is difydecfplatseidnetasen@ IR wedhgmifimnkiaaseHses, &1.8.Rapent 30
eukaryou' Clﬁe'%@%f cells of higher eukaryotes. Suitable eukaryotic cells

i ncl ude,” but®a 6)'5 JUN 2004 not limted to, non-human nmanmmalian tissue
culture cells a ' I dth@ .

i ncl ude, but ar gﬂ]rll&(}?alﬁ(l%n%étqg ?%%Oﬁgfgg?ﬁggfgfyﬁ%%&%@%, iv%gélleﬁN a]rlrlster
ovary cel | sact@danaetwith convntibna nedhnémes, inelkding bhaneyderod sadoefdd-adkd s) ,
human 293 cells nd murine 3T3fi broblasts. Propagation of such_cells in

cell cultu riermpiag fog SRaeSmEERR suryms digeston o proyide appEoatecigRig;, dilling in
DT by TR hedtld AR AobREe> AR ine ibspilata Rearnllth 'alcla LASIIRRAR ©

herein by reference 1n i
20 joining, and ligation with appropriate ligases. Techniques for such manipulation are

disclosed by Sambrook et al., supra and are well known in the art. Methods for
construction of mammalian expression vectors are disclosed in, for example, Okayama et
al., Mol. Cell. Biol., 1983, 3, 280, Cosman et al., Mol. Immunol., 1986, 23, 935, Cosman
et al., Nature, 1984, 312, 768, EP-A-0367566, and WO 91/18982, each of which is

25 incorporated herein by reference in its entirety.
Host cells

According to another aspect of the invention, host cells are provided, including

prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention {or vector

of the invention) in 2 manner that permits expression of the encoded nGPCR-x

30 polypeptide. Polynucleotides of the invention may be introduced into the host cell as part




In addition, a yea~t host nmay be enpl oyed as a host cell. Preferred yeast
cells include, but are not linited to, the genera Saccharonyces, PbduNail
and Uuveronyces. Preferred yeast hosts are S. cerevisiae and P. pastoris.
Preferred yeast vectors can 10 contain an origin of replication sequence

froma 2T ysrasdirdilA$Msthid; a&a@%@ﬁqﬁﬂg InGadt £RS) . 8
pronoter regi or%r sequences for pol yadenylta pr E%]dnqg‘el%%g goggiﬂ%gﬁﬁg%?&lgr}bbﬁ on
t er mi nat i oryirawecter. shle&nfdalﬁbmﬂ‘adﬁt&ﬁg Dbﬂemt&imdﬂnbbt&e‘ﬂﬂzﬁit%eswéﬂ? knéwRhhgat i on
in both yeast .and E. coli are also_included herein. Alternatively, insect

cel s may peuiRdy practiped in theprtanclpde Eﬂlﬁf@ﬁ@hbedr@ﬁfmmmlmtropmmmauclear
pol ypeptid n on_are exp sed usin bacul oyi ru expreSS|on
system ( se@egﬁﬂ%%&ﬁl% g{‘tlh ?fﬁtﬁsg’é’? omesgrucTHles, prostgelly, 2gd projeplasts.

Expressi ¢n Magbich mlsaif%@in%ﬂu&%
Freeman andmgrrpanys,yetlﬁew York, 1992, H%H%b%@agliten?ﬁ%%l p%‘ﬁeznfg%% each

of which i snvmgwmbrdn@mﬂdmmmalmnmeﬂmmtenm its entirety). In
addition,.the BACTm conpl et e pacul gvi rus expressi on system 20

(1nvi t rogen) can’ % BV eRAOhpogides gosh ‘ﬁé‘r%Fﬁ@ﬁf@@F@S’rﬂflmﬂﬁfﬁQféﬁﬂe@Ybs Host

cells of t en f.or nment
of anti bodi es spegj *vﬂ'ﬂgl ﬁuﬂ%&éﬁoﬁac ?‘\%ﬁ%%t Wgﬁ&?ﬂ Tel &S%?Bt he
i nventi on abeve aduslmhblﬁebbllé aferusefiad Md&ﬂl@ﬁn@ﬂﬁﬁ@fﬁﬁie%ﬁé&@anﬁ@ﬂo%%' on of
NGPCR- x pol ypeptldes wherein the cells are grown in a suitable culture

nmedi um dhd eXpEcsHag @%@F}BGRWE)E@lﬁ’P@l@lfbm(f@gtn@nbthereaﬁenogdfb@bseﬂlefpomhendeI s,
or fromthe medium chth IIs ar |f|ct| nmet hods
known in the art]EIjl ghgan\éﬁh ?}%tﬁ 5?&#48 glofi%nT udi ng
"mmunOaf f .
| Nprb iy & HEPOR-2RR {aﬁ&eeﬁ%gﬁéﬁﬂtﬂérw fe?l |ty gﬁﬁt OsTaww

hydrophobic interaction chrona ography, lectin

si ze excl usﬂhm;twll of theilmvention in acmtmntmmhum andd bl atiyep thia polypemtieagviriati gh

pressure I| hr omat qgr aphy ’7LC 30 r se phase HPLC, and the |ike.
SN

il ot hert meﬁﬂ%‘ Waé‘ ‘él%ﬁ%ﬂymmbr%t hods

ﬁ‘;ﬁfﬁg”ﬁh%&?ﬁ%ﬁﬁ‘gé&tﬁﬁ%f&eor F R ARy i Freca bR Oy BV

speci fi ¢ bithepreferabletissatiar mapganlve Foistignisf dell eferibrane ddntiiviln® thec| eaved tO
yield the desired protein, or can be left as an_intact fusion protein.
O eavage ofPolyrepfide prkeddsidiberain Whgteap fas othss 2pplicotipnos morrecampletsiisodation

protein hay am no acid residues as a result of the cl eavage
process. l@%éﬁ&g&%@@ﬂ@@_x DNA sequences allows for nodification of

cell's to pernitAccrdings SGRE aspRERIoT Srosedt invBARAE AakkToRadGRsKeelGal fngl an
be nodified (e.g., by honologous reconbination) to provide increased

expr essi®n agyexpéqulgg ivietor LPmpRYNS any of the nucleic acid molecules described above are
provided. Expression of the nucleotide sequence occurs when the expression vector is
introduced into an appropriate host cell. Suitable host cells for expression of the
polypeptides of the invention include, but are not limited to, prokaryotes, yeast, and
eukaryotes. If a prokaryotic expression vector is employed, then the appropriate host cell
25  would be any prokaryotic cell capable of expressing the cloned sequences. Suitable
prokaryotic cells include, but are not limited to, bacteria of the genera Escherichia,
Bacillus, Salmonella, Pseudomonas, Streptomyces, and Staphylococcus.
If an eukaryotic expression vector is employed, then the appropriate host cell
would be any eukaryotic cell capable of expressing the cloned sequence. Preferably,
30 eukaryotic cells are cells of higher eukaryotes. Suitable eukaryotic cells include, but are
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part, the naturally occurring nGPCR-x pronoter with all or part of a
heterol ogous 10 pronoter so that the cells express nGPCR-x at hi gh@rd JUN 2004
| evel s. The heterol ogous pronoter is inserted in such a manner that it is
operatively |inked to endogenous nGPCR-x encodi ng sequences (See, for

PubI | cat | orPAUT S 5P BUBAS A PRAED 5P GUETCAFLE SEpOBRE HETISRELE S
91/ 09955, ) erdeedlosPeARThAIRL ke L b AE L@, W BELALOhgARS 15

pronoter DNA, anpli e mar
mul ti funct itoinater@ABry gellsg CRO eéllsemﬁde& gfeRti By kidhes plat(€ORy/d Ny $@man

aspartate transcarbanyl ase, and di hydroorotase) and/or intron DNA may be
inserted a|?e9$gcqnsmldtmenne3"é3 ﬁbﬁ@dﬂﬁﬁ omtteno h celfs injogl enitus hahe

Cel oot o MEEHBAG IPGEGT PR ek %qe.@ﬁ T S

sequences idist N®79Llifch KA pGHied hefdifb r‘éﬁ@&&i’l @nliftfy Mati on provi ded

by the present invéntion also makes possible the devel opment (e.g., by
honol ogous reconin athhmmmaqzeaﬂlhnsmhapb&émplbyaiagamcelkehemmgehst ceBei ence
244:1288- 1292)1,]&1989) whi.ch is incorporated herein by reference) 25 of

ani mal s t hafec F:Ib”ttaf reiteditg,fhe iggperp Saeperempcss. Highie, @Mﬂérgfgoa%%fn ant
of nGPCR- Xx. @i&!a PES, o] h as
rats, rabbllirg m 2%5é§%€§ el é‘@ﬁ%‘yas rrrf’&% g}gf ('j;?éfg{;é(d | ng the fs'énifw VO

activitines c@fntaiﬁaé:ﬁn@a@ﬁepmkﬁbﬁts@q&n@é from@X MRy east plashiieas eutddomdotslyg UN 2004

Al so nade aval | abl e by the invention are anti-sense pol ynucl eoti des that
recogni ze anpligationisgaence 6ABS), yarmeme@@ repsen, sppsaresfonmpyaionylatign) sepuenfien

and fragment_anti-sen pol ot| are.provid ment. _ant. s
ol ccul on gt EREROBRLT BT Gbe po e paah B Sohurdd ST R dRRARR0E"
and hybri diiﬁq,ottp EHSPHR K %@g@oﬁﬁgdqfe{g@ed by sequence conparison of
DNA encodi ng nGP%R x to DNA encodi ng ot her known nol ecul es).

| dentification omtseqdedgeis:smiccﬂaanapbnmhomucﬂdi hp preforedendwdindend, can
be deducedetijhro e of, an ubl i cI aval | abl e se uence dat abase, and/or
Chr ough s dBPOSIRABIE o g TG RASF EXEHER HOBE & RAPT SO PRSP FETRr { or

i denti fi catd (sl Lqicksfaee{%syfo%cﬁﬁm%nq@ﬁs ¢, 99! BduRVitul mgepmaﬁ%a&g Lon

di gestion o i cation using any of the various ynerase chain

reaction t elcibuiratossMaghal, OMRisily ef al. (Hds.)aW. Hcmehﬁnpﬂﬂ Corpady, Mew iY-oslgnse

pol ynucl eot | des are é)art I cul ar Ig)é rel evant to
1992, and U.S. Patent No. 4,879,236, each of which is incorporated herein by reference in

its entirety). In addition, the MAXBAC™ complete baculovirus expression system

(Invitrogen) can, for example, be used for production in insect cells.

Host cells of the invention are a valuable source of immunogen for development
of antibodies specifically immunoreactive with nGPCR-x. Host cells of the invention are
also useful in methods for the large-scale production of nGPCR-x polypeptides wherein
the cells are grown in a suitable culture medium and the desired polypeptide products are
isolated from the cells, or from the medium in which the cells are grown, by purification
methods known in the art, e.g., conventional chromatographic methods including
immunoaffinity chromatography, receptor affinity chromatography, hydrophobic
interaction chromatography, lectin affinity chromatography, size exclusion filtration,
cation or anion exchange chromatography, high pressure liquid chromatography (HPLC),
reverse phase HPLC, and the like. Still other methods of purification include those
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regul ati ng expression of nGPCR-x by those cells expressi ng nGPCR-x nmRNA.
Antisense nucleic acids (preferably 10 to 30 base pair oligonucl eot}i gy 2004
capable of specifically binding to nGPCR x expression control sequences or
NGPCR-x RNA are 15 introduced into cells (e.g., by a viral vector or

col | of dal diSREISRE.BUAE BERIR ot i8 kRS IR] purdies AU ASOASFoRTNGS, 8C1 d

binds to the nGPCR-x target nu ot 1 de ‘sequence

transcri pt ispecifintigolabel, anshelatinpnmofety thet is acoghiz6@ By @ REGIfic E’i_ﬁ@.ﬁﬁ*ﬁﬁw bpate
y

and net hyl phosphonate _anti sense ol i ?onucl eotides are specifica
cont enpl at égentoTherparifisd proteiness bpgleared toryweld theodesirgth protein) arens be left as

| | i.d Y 20 ... beyf h .fied b di ly-L-1ysine,
Cr anetor 1 ARG SoR Potsin” Giesast BF U Toieg Setnened R drodied a oral of the
Suppr essé OeSfed$2teh ﬁaﬁﬁ@ﬁ@c}&ﬁbx‘ﬁ? aﬁﬁn@ﬁéi&'?ési&?ﬁ#aﬁr ARRIEbF ﬁlteic?éﬁ@ bcess,

transl ational level is useful to generate cel or ani mal nodel s ToOfr

di seases/ condi t iKmsvletge @GR CR-edDBA sthecncanilloviEoRmodeikqatios f o¢lls tAnt i sense
ol i gonucl eoti des, .or fragnents of sequences _selected fromt hedjgoup 25
consi st i ng PEFISEY REFEAGS, QWSQEQf'PBdW%S, n@PCRrp Nelseen bepmpdiftedi@. 213y and

SEQ 1D NO @S . | h i ved
From the  aiolHon S ER PR proTRA sl TR o laiBici e fiBoeet
are useful pag, theaghesily Sccutrisy SGPOR-DHRMoRS vEBIE] EXPHrESSd Bilerblbgas | 0US

tissues. For exanple, tissue can be probed in situ with oligonucleotide
probes &ar yemgteria thet thisicellg exnapss n§yPRymae highenisvel30 Thehoterdogos ppimoter

t echni 1o i tigate natiyve. . i £ thi 2 5 JUN
2004 pat holibGFEa Botter e reeen B ORRRPl Bledrh PRl BIRtiPSRel cot | des
are pref er aabydinglsdfeeh@d. E%eelr %Q%N%h?reypcmh&ﬁﬁﬁeﬁalmuméwt ed from

the group consisting of S to SEQ ID NO 13, SEQ ID NO 41, SEQ ID
NO 43, and 938Q650) INCT AternatiomdRRablicasiond$p MO 92R 0868y ad P CT hetbmaitional but not

limted to, | nitiat) , . LATA box, 5 h [ , dth
e, e arpablaionato Yo BY B Habeko eonimpisiodeah ANKEANOHREPIPEYN
. (i £ oL ‘ o ) >t E ;

Imr;\éﬁlnalt ?ﬂg pﬁ‘%@%}x e}}<’pr SSI 0;1 I n tr??at | v\é@é‘% | s’nano‘lﬁglr%?ér:%l S, aént@’ ce{:I s:

t ransf or megen¢ whichnsiceddsadrbainioy] phdiphats spithyvegspaite @sscafliimylaseexaipl e,
the Cysz-Hi s, zinc finger proteins, which bind DNA via their zinc finger
dormai ns, haikydseurataseiand/ar dotern Rhénmey be tnsered dlong math thhbeigiotogomat | ead to

T R I
di ssoci at | PNAGYt@dafd seléition hetidds@edults @Céo-amplification of the nGPCR-x coding
20 sequences in the cells.
Knock-outs
The DNA sequence information provided by the present invention also makes
possible the developmen’i (e.g., by homologous recombination or "knock-out” strategies;
see Capecchy, Science 244:1288-1292 (1989), which is incorporated herein by reference)
25 of aﬂmﬂs that fail to express functional nGPCR-x or that express a variant of nGPCR-x.
Such animals (especially small laboratory-animals such as rats, rabbits, and mice) are
useful as models for studying the ir vivo activities of nGPCR-x and modulators of
nGPCR-x.
Antisense
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as gene switches to nodul ate gene expression. Know edge of the particular
nGPCR-x 15 target sequence of the present invention facilitates thgg jyN 2004
engi neering of zinc finger proteins specific for the target sequefice using
known net hods such as a conbination of structure- based nndellng and

LS e e S il
94:5525- 55%9@&4]}%%% %aizarr@fao uﬁl:ohde§€h REPERE - Billien Choo et
al., 3. Ml 10 B0 50 S

2 (1997)). Eac zinc finger rrar n usual |y
recogni zes frdgneat anti-sexse pohmecleatides. arSproviieda Firagnogin anmsansesmqlmeulee obthel8
base pairs | sngeneral ly sufficient in Jength to render It uni I.n any

known genor#@Ve iopiinEiudg Ahbesythat sepificaliy F@P%@e and hYttrélr%?etﬁqué) 'thR-Nﬁ @Fnc

fingers d be ected to _ensure fICI e ce
(Sogal el "Hogmied PRIl PubRfiSyof PR leSli s PR AR TR F th g suer
NGPCR- X Se(léb%&ﬁﬁﬁole&ﬁ]@sf ll&&ﬁ:ﬂc@h&?’oﬂééhhéﬂbb Affighé td BEPERSE itodRigRi Ns to
pronote or suppress nGPCR-x_expression (Liu et al.) Alternatively, the

zinc fi n?erpodlﬁnmle:cokldesaianﬂre decleeidl ;Emughelsér Aﬁmmﬂmﬁmad@le amgce (lﬁrﬂﬂ)sh,vm th
varyi ng | engths o i n er et the zinc fi ti t he
TBP to cr RGor IR 156 of o S avabls SFRER caewﬂmneﬁr Bt Bt e
Proc. Natl. %&ﬁﬂ:’a §@q and

pol ynucl eot' des E?ﬁq enc(gg S%ﬁ] éﬁé\ge&g%&tﬁ i % ?S%ri nodu %ﬁo%g)rn@CR-

expr essiion aniplification tsibgtahy bithewariond pﬂymamsaahan aendti @9 te2hniglubs RO kndwimans;
and/or cells transfected with nGPCR- x- encodi_ng, sequences. The_novel

transcri pt iisihe aré e@n %H?ﬁ%@@elﬁ%?eé'ée?@ﬁ“l‘fé ideg ate pagiquiarlyrelevaptipect i ng

constructs th ess LagyY or by

i ntroduci nd Eﬁ‘gﬂ'gﬁ“ “‘br?‘onl':‘%e nIge@eIrQ}%)}@%c ngél%sp]égﬁglﬁngh’gan a%‘so be

desi gned to bi ndAﬁé.%nﬁ@ﬁMﬁél@%&dfs ggﬁreﬂﬁ'ﬁ‘: c%'l'o‘tch% BpRRUWdiCsidonadedtides) bkes to
antisense or catal ytic RNA nmet hods Il et al., Proc. Natl. Aca Sci .

(USA) 96: 9azflspeeﬁeauy1199dmg tmGé‘CRaK expnasmn cqmaqu SequeBeES %@GPQIUSABN A are

92: 344- 348 . 95) Eres Lnvention c Iates hods

dest gn 15, <urAdwRieels (6, OF axal ean SR SR ergtnn SRR RS ¢ ne

| nventi on, BBk}, BRe %&Eﬂ@ﬁf&ﬁx@hﬂ& ?{ddgﬁ?fhe ACFER XN grgel Mledlde sigRhbé 1O
nodul at e nGPCR-x expression in cel native or transforned) 1o whose
geneti ¢ conipltheresit andmieud&strhﬂmaphmemrﬁmdﬁmslanﬁnIofﬂeriangdegqﬁbm:er nvention

al so provides purified and isol ated manmal ian n ol ypepti encoded
by a pol ynudhesgheratieste %mewﬁhq%wnammmﬁey gPer%f'rOPE‘a e shec 'ﬁ&fﬁhf

NGPCR- X poI yatm tHesS ences
15 sel ecte ron#lgﬁgqg}:%é%iglg%s%ﬁ ng gﬂ @ﬁ%glwgﬁt‘%ﬁgE Ilcg N8 9{7&9 SEQ
I D NO 420 . be further modified by adding poly-L-lysine, transferrin polylysine, or cholesterol

moieties at their 5” end. Suppression of nGPCR-x expression at either the transcriptional
or translational level is useful to generate cellular or animal models for
diseases/conditions characterized by aberrant nGPCR-x expression.
Antisense oligonucleotides, or fragments of sequences selected from the group

25 consisting of SEQ ID NO:1 to SEQ ID N0:13, SEQ ID NO:41, SEQ ID NO:43, and SEQ
ID NO:45, or sequences complementary or homologous thereto, derived from the
nucleotide sequences of the present invention encoding nGPCR-x are useful as diagnostic
tools for probing gene expression in various tissues. For example, tissue can be probed in
situ with ohigonucleotide probes carrying detectable groups by conventional

30 autoradiography technigues to investigate native expression of this enzyme or
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SEQ I D NO 44, and SEQ I D NO 46, or fragnments thereof conprising an epitope
specific to the polypeptide. By "epitope specific to" is nmeant a portion
of the nGPCR receptor that is recognizable by an antibody that is hJUN{il
for the nGPCR, as defined in detail below 20 Although the sequences

provi ded are I ticul ar.human sequences, the ipvention is intended to

i ncl ude wi tpﬁ\‘-rhﬁf‘qggcgfg%%cﬁgo%s[rﬁgapnﬁ 05 Fngisnse phegenycieshdessase prefemblyammal i an
fornms of n - : - X, 1t oWl

appr oci at o They LeRHLRy Reptes ek hied Mdhedtiod Birdioty oqibisthe of S
‘gener at i ng Nnd ts SEQEID N®:1 3y SEQIDNWU4¢ sSBQIDATO &3, MdSEQ IDAORSY BeHRNAL
bind to 25 receptors such as nGPCR-x. Thus, in another preferred

enbodi ment comespopding tegrete, pichiding bubngdiniitdddd, the thitistisinaoddn,fPA T Adptd, de
conprising_at | east one ext.r CE_{{|U| ar domain (e.g., the N-term nal

ext racel uf’%"anﬁmﬂﬁe%cs’c?ﬁ'gt@? %ie three extracel lul ar | oops) of nGPCR- x.
Purified angahs@iptodaeRir¥peptides conprising the N-termnal extracellul ar
dormain of nGPCR-X are highly preferred. Also preferred is a purified and

i sol ated 30 pol VhepGRER -acepuesesgughtitREprescht ingemtivn faciliecs g desiginofhe
group consisting of the 30 2 5 JUN 2004 N-term nal extracellul ar domain of

NGPCR- x, t PaYwensrriptonfastarsfer medulafegaGPCRrx expressindn native callsapd

connect i ng a0 | - inragel |.ul I

connecti ng tran%r%%gé ane g‘%"ﬁ??@#@%‘“ “?ﬁéﬁé‘tpgfy%“ lgf’&é%?t gpﬁfasm C
region of exdhFIR; the C3REHY S0 Bndeh protsths, whiH bihd BN HaSh&R ¥irRgirgent | nuous
portions of the native 5 receptor. However, it will also be appreciated

t hat know d@geinsshavedepmsinren tgeanmenslile tpstuctiml shaggestbatlead tothovi ded

h [ it . iAni f ' ' .that. t ti [
e nat | ve HspBrEh S AsPhE sBimel BaheieRs DR At cisth gy ergrcioy Rep PSS af |

[ Parodi et sgdcific @R80 Yies WRR hishBirASiE antﬁlb@?rﬁés%@éﬁé&&%ﬁﬂnts, AR 218\ B Sact Shown

to contain transnenbrane-spanni ng domai ns. zo The Invention al so enbraces

pol ypept i desgtirawittheetoamodeattgef® eipredsidne d&tovlSdge aftthe patisilaFPCREx | east
85% at | east 80% at t ast 75% at_Iefa%ij, 70% at | east 65% at |east 60%
at | east® 559BYseqience gsthepsesentianention iy ?aéerst?aﬁ)mﬂveﬁjyng 81 eme fisger piofedes

pol ypeptid | | g ] | Lty with
Fospoct 10 e kR GHER SR ne A Bhos R RoR i B AUERERanbE B prictieel '
t he per centagd médetingnnd acieening of phege displdySiiraeesqSogll dok/c P56€ AL A dabat are
identical with the residues in the nGPCR-x sequence.. after aligning both
sequences afd Vit 863dP b 762057990 Linet dsapg Natlh AgathiSsi dUSie 9&3559’ 0
ercent se el I 1.y, CANAS) héndl. conseryat i.u .

per cent. Seqigy ’fg,gaéggsr 4%, 80nd7551%615198; BRYo SRASTIVBL BIGL. 273:525-

20 532 (1997)). Each zinc finger domain usually recognizes three or more base pairs. Since

arecognition sequence of 18 base pairs is generally sufficient in length to render it unique
in any known genome, a zinc finger protein consisting of 6 tandem repeats of zinc fingers
would be expected to ensure specificity for a particular sequence (Segal et al.) The
artificial zinc finger repeats, designed based on nGPCR-x sequences, are fused to

25 activation or repression domains to promote or suppress nGPCR-x expression (Liu ef al.)
Alternatively, the zinc finger domains can be fused to the TATA box-binding factor
(TBP) with varying lengths of linker region between the zinc finger peptide and the TBP
to create either transcriptional activators or repressors (Kim ef al., Proc. Natl. Acad. Sci.
(USA) 94:3616-3 620 (1997). Such proteiﬁs and polynucleotides that encode them, have

30 uttlity for modulating nGPCR-x expression in vivo in both native cells, animals and
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t he sequence identity. Percent sequence "honol ogy" with respect to the
preferred polypeptide of the invention is defined herein as the percefiNids
of amino acid residues in 20 the candi date sequence that are identical with
the residues in the nGPCR-x sequence after aligning the sequences and

I nt roducin aps,..if, ne a 0.aCH t XI ergent _sequence
dent i Ty, | SRR B S aA e AR o TR s e TR e oS
t he sequenceadsegiidnt factot BarPBE dARRES to tRETFRNEIRAOTAE clisy Eaistub@tied as the
percentage of amno acid 25 residues in the small'er of two sequences which

al i gn wi t h exghesss itleakamsniiptioratacer (gesiedbarapy), ortbyensedpcergtbe ipedtein. dngpeessd,
when four gaps_in a length of 100 am no acids . may be introduced to .
maxi ni ze alABhEEER PIOISYRGAR ?ISP e Aepigredio binbRNnSegreRrEher Uah é@mewaﬁse,

Vol . 5, p. | Bj ) . [ kot D. C
(1072), 5 ibafemilbet@ondh e or BheBiuo RR0E leblbs QUBLRH P01 PRI A0, s ot
the inventigu, (NAYSS:05DI-0820(100 P Wha kil PréceNatiSAUAd: 86i. QUSABRY213d4-348

chem cal |y synthesized, but are preferably produced by reconbi nant

procedur es (1PA§D! The prdsoettineesition contenipdatesmethodsort desigaingfsugh framicnationost
cells is expected t rovide for su post-~transl ational nodifications
(o oo, gy cBopremstioB R BB oraffnos PERRNEHOn 10" BROCHRORAR BE%as may
be needed t,g,£00f ffat BRNISERN 1PhRbARIECAEPERN pteésiOn ifi EARTRADA i1 trBXRIEHES) ON
products of the invention. dycosylated and non-glycosylated fornms of
NGPCR- x 1pol whestgdetdetic ermeplemientinebbdbs/ theteesequeneedt.i on. The i nvention al so
enbraces variant (or anal og) nGPCR-x pol ypeptides. In one exanple,

i nsertion VOIYRERWAeSr ¢ provi ded wherein one or nore amino acid residues 10
suppl ement a nGPGR: v@m‘ ] SEatddRsm aj ed at

ei ther or both ﬁéeeririﬁ nl %ﬂ?ﬁg%ﬁcﬁﬁ%ﬁ%?ﬁd@?aggq%om1??{%'%1)%813%% I n

i nt er nal rqgﬂy?@ﬁaés i ded BB polynaaledtdac e Srenent cPresanslgprefoned isvar i ant s
wi th additional residues at either or both term ni can include, for

exanpl e, f usimen BEBER-Rpolpeptitecomipisingthe erinegickhsegBenseiset QU gk Seqyentesbel s.

15 | [ jants. includ CR- ' 1 .

ami no- ad? o S s BouRarr Lo R o SR P T2
bi ol ogi cal | @A NO:44, 3GIBRQ I NEy:£6for M@MmeAR thdPeTbagipsisiiy doltPitbP/ Scin
al so include mature nGPCR-x products, i.6., nGPCR-x products wherein

| eader or sfoghepolypeptidec By Zapitope speedil; tolvisrheanti dippitmaifl theaGBERrecepsemi nal

resi dues. The, add 0N, LN ASHAL HSShONS I RbeR, 156LSS Lol

below.

20 Although the sequences provided are paiticular human sequences, the invention is
intended to include within its scope other human allelic variants; non-human mammalian
forms of nGPCR-x, and other vertebrate forms of nGPCR-x,

It will be appreciated that cxuaceliular epitopes are particularly useful for
generating and screening for antibodies a.nﬁ other binding compounds that bind to

25 receptors such as nGPCR-x. Thus, in another preferred embodiment, the invention
provides a purified and isolated polypeptide comprising at least one extracellular domain
(e.g., the N-terminal extracellular domain or one of the three extracellular loops) of
nGPCR-x. Purified and isolated polypeptides comprising the N-terminal extracellular
domain of nGPCR-x are highly preferred. Also preferred is a purified and isolated

30 polypeptide comprising a nGPCR-x fragment selected from the group consisting of the
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anot her protein, or may include one or nore residues that are not

I dentifiable as being derived fromspecific proteins. nGPCR-x products

wi th an additional nethionine residue at position -I (th-'-nC?(I%&ﬁJHN§m4
contenpl ated, as are variants with additional nethionine and |ysine

i d g ROSIiL ] - 7 D var i 5
nCPCR i O BhibA ol il ol BEAGRCRYE wnliidibobhe aoBRiS M BGRCRER an
resi dues i mxugeélﬁﬂ.ﬁ'llb)o%b@nmﬁﬁ' ShnsiidnybratseeddmhainOéf HRPERSGE 8n LEERAMIRAY

protein production in bacteria host cells. The invention also enbraces
"nNGPCR- x vardoanectingdransgembgine domainssofindiP GR xdthe Coteirgiraé cythptasmérsnepionf afom
use of specifl G, expression St ., For exanple, use of 30 commercially
‘avai l abl e \fkell!t’(g??" ?‘H‘gglsé%r é og%giﬁ@eﬂﬁ{%gﬁq%@nﬁwoﬁdéh%@@? JUN
2004 gl ut athi - S s fi ' ' 1€ i.red

pol ypeptlsderg%%\%hgﬁ an aofgf”??%ﬁgﬁgﬁ'%ﬁ%@éay‘g%&gﬁéﬂ’?%%r@? %ﬁ?&bﬁ

cl eavage ofprofein SFlcnm@aps peovideiriersih permitastomstiningl of pefbasdomalas ilanie fdiat

result from expression in, other, vector systens are also contenplated. 5
| nser t i onalCopEEREE the RFIvVERPle Ysiag & ROBIRAN semphisr programealied no

term nus and/ 1! ' fra:NGPCRe X | I us 0_anot her
pol ypept i de%’tr%&gﬁﬁloi%%r%&g%p%égﬁ; ﬂHeE!%lp geBﬁP %ﬁﬁié?éﬂ@g Eégf %6?8;1{”\5%‘? ant s
wher ei N oN&hekmAB tontad ritBeiilardeesiafbias dbMamsNGPCR- X pol ypeptide are
renmoved. Del etions can be effected at one or both termni of the nGPCR-x
pol ypeptifde, or The invertion/also ethbranes polypeptidestbat hbQe atleast 9906, atrieast 9564 cat

of " nCPGR SREOT BRI L FR AT eosh S e s Al et o R gront <

of sequencegyes el akeskod !, ; oS | SEQ I D
NO. 27, SEQGEIOE/)§ el\‘TJtO 47, 9*55)‘&39 @01%@0%1@2%@%%%@ F%ﬂ%%%é‘?‘%é%%dpé@p%’?%%e nts

mai nt ai n bidlthginvehtigre . Berpertiagamelacid sdyjuenceidamtiey" owith rdspect &b thel préferred
signal i ng) inmunal ogi.cal. propertie f a nGPCR-x polypeptide. In one .
preferred BRPHER BT the ipHentioR i 5tinsA hesin Pbe RECENARS S cARIng e WoPBeLine

conpris . : : | { i .ngcan
g R A e T
consi st i ng igndioGdtiDsddlendes2BdlintrsfuneRapl)iPaceSSER, kdadiidvidhe 2EQDIrhIRnNO. 44,
and SEQ I D NO 46, and fragments thereof, wherein the nucleic acid nol ecule
encodi ng atPeresatseqaenes idestity oindygbepusidering aay copiervabive Sebstisttiangtas garodt |

the isol ategd, QUGLELCidBEES. PUGEHGuSRTPhO SR ef SRHYENES b preforred

polypeptide of the invention is defined herein as the percentage of amino acid residues in

20 the candidate sequence that are identical with the residues in the nGPCR-x sequence after
aligning the sequences and introducing gaps, if necessary, to achieve the maximum
percent sequence identity, and also considering any conservative substitutions as part of
the sequence identity.

In one aspect, percent homology is calculated as the percentage of amino acid

25 residues in the smaller c;f two sequences v;fhich align with identical amino acid residue in
the sequence being compared, when four gaps in a length of 100 amino acids may be
introduced to maximize alignment [Dayhoff, in Atlas of Protein Sequence and Structure,
Vol. 5, p. 124, National Biochemical Research Foundation, Washington, D.C. (1972),

incorporated herein by reference].
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encodes a pol ypeptide conprising sequences selected fromthe group
consisting of SEQ 1D NO 14 to SEQ ID NG 27, SEQ I D NO 42, SEQ | D N@. 84,2004
and SEQ ID NO 46, and 25 fragnents thereof. As used in the presen
i nvention, polypeptide fragnents conprise at least 5, 10, 15, 20, 25, 30,

consi sting. of - SEEAER AF ] uikRriPh g TRIER0 HRE Rt - RS REe and
SEQ I D NO Ac@lemﬁ’éam&%%&fé_si@@d,m@%ip?@fefab@s@aﬁ&ddjﬁéﬁbﬁﬁti;ﬂ@éw&eer operties

uni que to, 30 or Spécific for, hdman n -x and its allelic and species
honol ogs. Hnugnmgtlosoéelishd tIRESin2EntiddN 12604 mamvmaliaoimnsh esllsng expreetedas ipreasdde

bi ol ogi cal and i nmunol ogi cal properties can_be prepared by any of th
met hods wel 0T RirdResaHgusiagipmahmedilisations (egd gyrosHatap.truncation, ilmdaa%tqagr

aspect, theyi i | ' Lon..Vaph f H%%B .

pol ypept%dg?sﬂogéﬁcg@talapﬁﬁson ’8@‘??%%&??“? Ir##%rd% o?@%@f@ﬁgp [ desé\ﬁﬁreurbél}a%tone
or nmore 5 adsaﬁf&ssiaﬁ ipflodRe 6RBS invenor) GTfddsilapa andeRbidecoayRidddonresf and
replaced with alternative residues. In one aspect, the substitutions are

conser vat i viGP@Rrapalypeptidenargembraced byi the lyvenden-enbr aces substitutions that
are al so non-conservative. .Conservative ubst.i tutl for, thi. pose may
be def i ned as. selioUeRiOT R Bbmeesvangnt (or ARflge) nQEC Ranolpesiien: fihee

i ncl ude th%ﬁé:ﬁ#]@&ﬁeﬁimﬁaa&é mvﬁeﬁ%&aa 'oﬁf;'%r H}%Y@a:ﬂﬁl%d rl%cidlﬁsﬂdﬁw oduced

by nodification of polynucleotides encodi ng pol ypeptides of the invention.
Ani no aab dssupaplenieat 8 nGPOR-kadiae acid dequent® Inbsrtionsinayp be peateides eding or both

contribution to. secondary and tertiary protei.n structure. c rvative
subst i t ut i SR PERGHEPIEEY Of Ray b8 Pogition W&E@t}e@mﬁlm@% fot@%&gé %o acid
for anot her 1.NQ: Acl a i pit ar . . ervative
substitut Gani A Eetedcl nciifucnl Vel BRPRELE yor e BPLRMeY oF BB

publ i shed Mafriihi dahn intBRIE, {oPeAdrapia SfulidhPfoteins lafid piit€ind Sicluding@tinat£idtabel ow.

Table 2 Conservative Substitutions | 20SI DE CHAI N CHARACTERI STI C AM NO
ACI D Al i phaerilabelsP 5Non- pol ar | LV Pol ar - unchar gedCST M

15 Insertion variants include nGPCR-x polypeptides wherein one or more amino acid

residues are added to a nGPCR-x acid sequence or to a biologically active fragment
thereof.
Variant products of the invention also include mature nGPCR-x products, i.e.,
. nGPCR-x products wherein leader or signal sequences are removed, with additional
20 amino terminal residues. The additional amino terminal residues may be derived from
another protein, or may include one or more residues that are not identifiable as being
derived from specific proteins. nGPCR-x products with an additional methionine residue
at position -1 (Met-nGPCR-x) are contemplated, as are variants with additional
methionine and lysine residues at positions -2 and -1 (Met?-Lys'-nGPCR-x). Variants of
25 nGPCR-x with additional Met, Met-Lys, Lys residues (or one or more basic residues in
general) are particularly useful for enhanced recombinant protein production in bacterial
host celis. -
The invention also embraces nGPCR-x variants having additional amino acid
residues that result from use of specific expression systems. For example, use of

30 commercially available vectors that express a desired polypeptide as part of a

32




NQ Pol ar - charged D E OAromatic K R OGherH F WY NQE Alternatively,
conservative am no acids can be grouped as descri bed in Lehninger, 5 JUN 2004
{Bi ochem stry, Second Edition; Wrth Publishers, Inc. NY, NY (1975)2,

pp. 71-77] as set 35out in Table 3, below Table 3 Conservative

o AR S s SCERTER L AR
Sul fur-co ntaguaadmnall\g@ane Baidir at boftiods TR leaPibeRA R GST ¥oMpohlid 'H0 khe B-
.Am des: NQ C. Sul #hydryl :

desired polypeptide. " Variants that result from expression in other vector systems are also

contemplated.
5 Insertional variants also include fusion proteins wherein the amino terminus
and/or the carboxy terminus of nGPCR-x is/are fused to another polypeptide.

In another aspect, the invention provides deletion variants wherein one or more
amino acid residues in a nGPCR-x polypeptide are removed. Deletions can be effected at
one or both termini of the nGPCR-x polypeptide, or with removal of one or more non-

10 terminal amino acid residues of nGPCR-x. Deletion variants, therefore, include all
fragments of a sGPCR-x polypeptide.

The invention also embraces polypeptide fragments of sequences selected from
the group consisting of SEQ ID NO:14 to SEQ ID NO:27, SEQ ID NO:42, SEQ ID
NO:44, and SEQ ID NO:46, wherein the fragments maintain biological (e.g., ligand

15 binding and/or intracellular signaling) MMologicd properties of a nGPCR-x
polypeptide.

In one preferred embodiment of the invention, an isolated nucleic acid molecule
comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid
sequence homologous to sequences selected from the group consisting of SEQ ID NO:14

20 to SEQID NO:27, SEQ ID NO:42, SEQ ID NQ:44, and SEQ ID NO:46, and fragments
thereof, wherein the nucleic acid molecule encoding at least a portion of nGPCR-x. Ina
more preferred embodiment, the isolated nucleic acid molecule comprises a sequence that
encodes a polypeptide comprising sequences selected from the group consisting of SEQ
ID NO:14 to SEQ ID NO:27, SEQID NO:42, SEQ ID NO:44, and SEQ ID NO:46, and

25 fragments thereof.

As used in the present invention, polypeptide fragments comprise at least 5, 10,
13, 20, 25, 30, 35, or 40 consecutive amine acids of sequences selected from the group
consisting of SEQ ID NO:14 to SEQ ID NO0:27, SEQ ID NO:42, SEQ ID NO:44, and
SEQ ID NO:46. Preferred polypeptide fragments display antigenic properties unique to,

30  or specific for, human nGPCR-x and its allelic and species homologs. Fragments of the
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C OD. Borderline: G Positively Charged (Basic): KRH Negatively Charged
(Acidic):DE As still another alternative, exenplary conservative
substitutions are set out in 15Table 4, below Table 4 Conservative 725 JUN 2004
Substitutions In 200 gi naI Resi dueExenpl ary Substitution 25Ala (A) Val,

TR N TR FRMe WU N A R
i i ey st g g (] 0 o
In still another aspect, the invention provides substitution variants of nGPCR-x
polypeptides. Substitution variants include those polypeptides wherein one or more
5 amino acid residues of a nGPCR-x polypeptide are removed and replaced with alternative
residues. In one aspect, the substitutions are conservative in nature; however, the
invention embraces substitutions that are also non-conservative. Conservative
substitutions for this purpose may be defined as set out in Tables 2, 3, or 4 below.
Variant polypeptides include those wherein conservative substitutions have been
10 introduced by modification of polynucleotides encoding polypeptides of the invention.
Amino acids can be classified according to physical properties and contribution to
secondary and tertiary protein structure. A conservative substitution is recognized in the
art as a substitution of one amino acid for another amino acid that has similar properties.

Exemplary conservative substitutions are set out in Table 2 (from WO 97/09433, page 10,
15 published March 13, 1997 (PCT/GB96/02197, filed 9/6/96), immediately below.

Table 2
Conservative Substitutions 1
20 SIDE CHAIN '
. CHARACTERISTIC AMINO ACID
Aliphatic
Non-polar GAP
ILV
25 Polar - uncharged CSTM
) NQ
Polar - charged | DE
KR
Aromatic HFWY
30 Other NQDE

Alternatively, conservative amino acids can be grouped as described in Lehninger,

[Biochemistry, Second Edition; Worth Publishers; Inc. NY, NY (1975), pp.71-77] as set

out in Table 3, below.
35 Table 3
Conservative Substitutions I
SIDE CHAIN :
40 CHARACTERISTIC AMINO ACID
Non-polar (hydrophobic)
A. Aliphatic: ALIVP
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Ser (S)Thr 55Thr (T) Ser TO (WTyr Tyr (Y) Trp, Phe, Thr, Ser Val (V)Ile,
Leu, Met, Phe, Ala 60lt should be understood that the defl nition of UN ZW
pol ypeptides of the invention is intended to include polypeptldes gH

nodi fications other than insertion, deletion, or substitution of am no
acid residues. By way of exgr’rm&nmg he nodifi cakiypns may be covalent in
nature, and include for exampkgarehemifzal bondipg with polyners, lipids, 35
25 JUN 2U 4 ot her organic, an@oida@kgani ¢ noi etiges. Such derivatives may be
prepared to increase ci rcwh@mgagpdwl f-l1ife of a polypeptide, or nmay be
“designedsto inprove the targeHylgxy:capaci ty of stihe pol ypeptide for desired
cells, tissues, or organs. BSahiideair | y, the invem@on further enbraces
NGPCR- x pol ypepti des that kagafgaen coval entl ycnodified to include 5 one or
nor e wat er - sol ubl e pol yner baBvdetiment s such asgpol yet hyl ene gl ycol ,

pol yoxyet hyl ene gl ycol , or Pgadvsip Chapyeld @usic)yl ycolKRNari ants that displ ay

| i gand b} ndi ng properti esNedativedt Chasgedh(@EdiR: X alxE ar e expressed at hi gher

| evel s, as well as variants that provide for constitutively acti ve
receptors, are p, BRPY r| ants
are al so useful %&ﬂéﬁ%ﬁ/ﬁ%%r?%ﬂdé%hﬁ%lég?m t ss%ggam%%snl%b%ﬁ%&sodﬁ F

di seases/ cAmabid 4,akbwe.har acteri zed by aberrant nGPCR-x activity. In a

rel at ed enbodinent, the present invention provides conpositions conprising
purifi elf pol ypeptides of the invention. Pr ef erred conpositions conprise, in
addition to the polypeptide of the iny g§4n har maceutical | y
acceptable (i. e., sterile and n ﬁ““‘fvﬁtk“eé)‘bsp'f“&&‘?sdﬁ sem solid, or solid

di luent that serves as a pharnmaceutical vehicle, excipient, 15 or medium
Any di | #&nt known in the art méisine! Residue Exe’ﬂ’ﬁ?w&?qsﬁ@ﬁ?“s i ncl ude, but
are not limted to, water, sali neAm:(hMtl ons, pol yeaedmyl ene sorbitan

nonol aurate, nmagnesi um stear ate yl - and Pr epy gdroxybenzoate, talc,
al gi nat 85, starches, |actose, ?‘3‘10&@ dext rosg' itol, mannitol,

gl ycerol, cal cium phosphat e, mne il, and c B‘oé“ﬂﬂ 20 Variants

t hat di spl ay ligand binding propef‘\ﬁﬂ@é of native nGSER x and are expressed
at highes levels, as well as variapi@)that provide fser constitutively

active Gn (Q) Asn
35 Glu (E} ' Asp
His (H) Asn, Gln, Lys, Arg
Ile (T} Leu, Val, Met, Ala, Phe,
40 Leu (L) He, Val, Met, Ala, Phe
Lys (K) Arg, Gin, Asn
45 Met (M) ‘ Leu, Phe, lle
Phe (F) Leu, Val, Ile, Ala
Pro (P) Gly
50 Ser (S) Thr
‘ Thr (T) Ser
55 Trp (W) Tyr
Tyr (Y) Trp, Phe, Thr, Ser
Val (V) He, Leu, Met, Phe, Ala
60 It should be understood that the definition of polypeptides of the invention is

intended to include polypeptides bearing modifications other than insertion, deletion, or
substitution of amino acid residues. By way of example, the modifications may be

covaient in nature, and include for example, chemical bonding with polymers, lipids,
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receptors, are particularly useful in assays of the invention; the variants
are also useful in assays of the invention and in providing cellul g‘reEl 004
ti ssue and ani mal nodel s of diseases/conditions characterized by a #%%
NGPCR-x activity. 25 The G protein-coupled receptor functions through a
specific he of rj(eric . | ne-.nucl | de-Dbi.ndi ¢ - in

(G protei n)étgéruéprrgélggt éondtlﬁg@%c?%%g# U{%gl%hggla? ﬂ&g%]{}%?’ b’?’ %gé%& %d;t}ét"g%r%scoupl ed
receptor nmodiRmitRg kﬁ@ﬂlﬁfefbfﬁgﬂol/ypegﬂ@e,@r Ha9tRi dRsigheiofthpréRC@RtRethas a
specific affinity to G protein. proteins specifically bind to guani ne

nucl eot i descaphsity eff the pobyfpeBider for desied welds itideuss sormegans. Sumiledy,.dbeinyentmdéme

T e 0P e SO A 00, SIS B N Y
t ST ' | I { sol at ed
D P AP GBS B o0

i sol ated G pdlyeigiiyiengyes, cﬁ@b@f&,ﬁr yiene 1961 Vagiahts thadisplasiegund ibinding i on,
the isolated n-GPCR-x proteins of the present 5 invention are useful to

i sol at e andpropeitiey ofnati e RGRER randh asaerpressed adhighss levels, as pelas yariantx tigh| e
15 bel ow sets forth an .exanpl e.of isolation of rotehns_using.4solated n-
GPOR X pr ot NG (eGR4 TESPBE- HedA AR PR EbEy
commer ci al | ¥veRYdH; bl it dre S50 LALEI gﬁ"&‘iﬂﬂ@@eﬂﬁlaﬂﬁiﬁ% Adeniafadnbdeld 6P| at e
G proteins. Mreover, G proteins my be detected using n-GPCR-x proteins

i n pl acdoof diseasegcaiditidns chamicteailbédbil ShabenecGRORex aethviityG prot ei n anti bodi es.
Since n-GPCR-x proteins specificall]y bind.to G proteins, they can be.
enpl oyed in any Spagsipted eE’S’@"W‘Fé‘F @%F%é‘?‘f?ﬂgﬁ‘égﬁoﬁ’?@sﬁf’wmlﬁ 15 QMRGHAL 1 ed

such as those. s ooal | .= -] : | es
ore ampl oyt pBGT Res OB LFIRL BERAMY i Sionttab e, T bR
are anti bodihepofeptide GPhech@ntbn, sythrmachytcdibnacesable fne] ferileahdgbe- chai n
anti bodi es, chinmeric antibodi es bi functi onal / bi specific, anti bodi es,

hurmani zed aexid)diguish semisolid, onsolid dinen that serves ambPlarmaeati GrieNFIFRL
i -grafted,antibodies. ingl udi i Ch i

Coguancas i BhauisEcA P PRy kidum i fisdrl iy BOTRA Himplhly dlubiclitfife B8

speci fic f ogreRePfRitedqb, Wittd BBMeSoliRhE PolydtyetheTehe dordithh BRmoRaraé, t he

invention are human anti bodies that are produced and identified according
t o met hods mégsesiuthesttarate,wdaiyl1 axbproppiyiioxtibenzoainctalro al girgdes, starsheh i s

| noor por at efl NSt Ly BY g Sl S06e o] Tk S0 bt S LROShald BEA'

and cocoa butter.

20 Variants that display ligand binding properties of native nGPCR-x and are
expressed at higher levels, as well as variants that provide for constitutively active
receptors, are particularly useful in assays of the invention, the variants are also useful in
assays of the invention and in providing cellular, tissue and animal models of
diseases/conditions characterized by aberrant nGPCR-x activity. |

25 The G protein-coupled receptor functions through a specific heterotritneric
guanine-nucleotide-binding regulatory protein (G-protein) coupled to the intracellular
portion of the G protein-coupled receptor molecule. Accordingly, the G protein-coupled
receptor has a specific afﬁnity to G protein. G proteins specifically bind to guanine

nucleotides. Isolation of G proteins provides a means to isolate gnanine nucleotides. G

30 Proteins may be isolated using commercially available anti-G protein antibodies or




al so provided by the invention. The term"specific for," when used to
describe anti bodies 25 of the invention, indicates that the vari ablcfé JUN 2004
regions of the antibodies of the invention recognize and bind nGPCR-X

pol ypepti des exclusively (i.e., are able to distinguish nGPCR-x

pol ypept i degolate@dnG otdiein-dongin ) obBRRRAL | | L tue, of asur abl. e
differences in hi ngi ng afflﬁni tr%ggégﬁ%%ﬁagbég’g%t%@e%dg Siedn ggsample

| ocal i zed sieglatadawsing epemmercially hwaitdbbgdetectuble anitl-Gagrbleih 2RIHWERS oP FBERKGaN
such pol ypg@t{e‘?ﬁ?s . ICL wi ||l be 30 understood that specific antibodi es may
al so i nt er PR CARIEHECRPBt ei ns (for exanple, S. 37 25 JUN 2004 aureus

tein A th ' ' ' t echni h i nt ti
W th Sequences S arRE 1@ A TieieRumbeton, B RRET RlonoR Redeeus olifapresm:
par ti cul ar , inventidnere osdlantisoldts gh®pudly ¢ gl%téiﬁi ﬁ?ﬁiltsﬁmpﬁ%rsﬁa{'w&ﬂﬁéaqgss to
(0]

determ ne binding specificity of an anti body e'invention are well
known and ri&mmumely bplosicsatsfoothian exhmpherdf isofationaf Copoteiremsing Bofatedi £CUSSi on

of such ass see Harlow, et al Eds.), Antjbodies A Labogratory Mnual;
Col d Spri ng@éﬁb’&?ﬁ‘%ﬁ%r%ﬁ%‘%‘ﬁ%ﬂﬂlé’ %V%EWM of the(usg @E rommesgieldy 6.
Ant i bodi es ARG TDHY 5 LIRGIRD - X201 ypept i des
of the invearYthP a({f)‘%]k:are aPﬂsogén %%%Olghrf%ﬁﬁ%lg, pr%@ﬁogge%}g@%ﬁ%‘a%’?’f%f’& are
speci fic f qroleERORKboditypebtsines-GHIR ixieoteRs iplatd6f LoMaBCIOR #allakhe

pr oduced usrA?n %E% method wel | _known and routinely 10 practiced in the
art. ThéYi éf‘%f% A GRTatEE aptibadies-hSinge pIGRCR « prptsinistspecificallyt iad GBCR- x  of
the inventd.on: | LEE €] | s..described in greater.detail bel ow
However, i tli rgﬁgjﬁng%E& Eglg é%péﬁg@b'%aegi %%a#gg'ﬁ? Pﬁ%‘ﬁ'ﬁ%rg q P@?e’% ShECHie &% ed
f rom pol ypepiiiteds sidhais thesé@sePwRdte QoRérdAB vAARNE hRESE bidtdil SntibdELAL N €
and that are capable of fortuitously cross 15 reacting e\nﬁth E%PCR-X e.g.,
due to the ¥8HeYAd ous existence of a sinilar epitope in both polypeptides)
are consi de“{%ﬁlb"ﬁgsoss-react i ve" antibodies. Such cross-reactive anti bodies
are not antDodles that are "specific" for nGPCR-x. The determ nation of

whet her 1@n  ant | 0186 ¥omprerRfdddidycthé 9fesa§'°u9%n§oﬁ>Exeiaﬁﬁp&ﬂééggg,%&gﬁoﬂmtaﬂd
S d ., such as

anot her known receptor | madé using any of several ass

West ern bl qrolychepahestibosiest singleshginwatibodiespuliimeric 26tibditesar t . For i denti fyi ng
cells that express, nGPCR.x and al so for, nodul ating nGPCR-x-_|igand bi ndi ng
activity, AR ISpREHic dﬁsc]é‘FF%dﬁ&“P@élﬁ% dabediesarndpi t ope of

the nGPCRoymMEndiel Slefhinih Iﬁ%f’ I.ad.i i.nvent i on
provi des m)ng%:lona&gnt ieaodi_eé& : Ek/(t?;l oé{éfsi&l %tg{bogl%%’ﬁﬁ%lgaj%g@ﬁmg tPbodi es
al so are i whichiediulse CRReequenods whieh speiithilp Fecopiiize 2 polyPbpraRaifitae
variation, .the inventjon pr8vi des a_humani zed anti body. I-Emani zed
20 mvenuog) specific for nGPCR-x or fragments thereof. Preferred antibodies of the
invention are human antibodies that are produced and identified according to methods

described in WO93/11236, published June 20, 1993, which is incorporated herein by

reference in its entirety. Antibody fragments, including Fab, Fab’, F(ab’),, and F,, are
also provided by the invention. The term “specific for," when used te describe antibodies
25 of the invention, indicates that the variable regions of the antibodies of the invention
recognize and bind nGPCR-x polypeptides exclusively (i.e., are able to distinguish
nGPCR-x polypeptides from other knowﬁ Gi’CR polypeptides by virtue of measurable
differences in binding affinity, despite the possible existence of localized sequence
identity, homology, or similarity between nGPCR-x and such polypeptides). It will be

30 understood that specific antibodies may also interact with other proteins (for example, S.
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anti bodi es are useful for in vivo therapeutic indications. |In another
variation, the invention provides a cell-free conposition conprisin% 2004
pol ycl onal antibodi es, wherein at |east one of the antibodies is ad JUN
anti body of the invention specific for nGPCR-x. Antisera isolated from an

animal is an _exe ary 38.25 J 004 si.tlon S i S.a conpositjon
conpri si ng %e’éfrﬁ%ghé F O ﬁ{l’\l S 1h Ej‘ﬂ%ﬁh&lcﬂ?ﬁ}%ﬁ IBtEEr‘FgB’é% ended
in vater OlsehibrRBOSRSHe M $i2Bble r8Yibh B ARlantiBE & ahi Sh: £ e@}sgﬂ
rel ated errbsggi ment, t g I nvent }eonélpPow eaél aéldla%taf]?’ﬁ%ipg%t{}g?%’ﬁaﬁﬁ?l ody
speci fi c f aegian odithel thokdyulthStreesing pewly$ tocddtermi ndPiaRing. spbeifitity sf mehdtiBodewn
that anti bodies contain relatively small antigen binding domains _that can
be i sol at ecPidheimventiou arg webhknopmqsindirautirely Braphteg s dhe TtcRorpoerimprshensive

b AU PSSR VS 055 SRt PRl L0
still anot F@éld%ﬁegmmﬂabbmqﬂymsmslﬁﬁl 2By 6‘1.9%9% ter g€ AofTHRAIES! NY
e

a fragment of a nGPCR-x-specific 10 anti body, wherein ragment and the
pol ypept i dethisimebgniretdnd bn@PEREmentBof theynGRCR-n@olpeptidésn thxmvphtion arhelso
COR. gr af PRI B i e Ao AT SBSH (B SRR PELEPoB iy of ¢
-grafte . L i y o e
met hods knoyn:i : : Ay }'U;&Eg ed
into a hurra)rﬁlﬂ%ﬂn({all%%a}h %{rn%i%d@o(%gg’r?ﬁé&]%g% F%lggﬁ ?laerrewor i@ﬂ%&@e. u§l her

changes 1¢arpradtied bethenit. oduced into the antibody framework to nodul ate
affinity or immnogenicity. Antibodies of the invention are useful for,

e.g., therapeutiEheyaversinaspropies sbatibady that iscepedificyouthe RGRER %)0f i agnosti ¢

pur poses ta_detect or..quantitate NGPCR-X,.. an rificati of n -

S conpr 1BY R NS bR S inBRRsF ) bERY Mo Syehl ply
descri bed her@hphasi-8d 8lat antiidissahande de ghikrated Gosl poldpitidethat Revd Nventi on
al so includes a control antigen for which the antibody is inmnospecific.

Conposi t i orprevibuslpbeemdescribechin thelieRturegmd dhat lazgt capablglaf foriuitaysly wessnor nal
function_of the n - ene pr.oduc nderlie nGPCR-x-r.el.ated. huna

i sease 13t dERSRETD ARTERER e BT Biiby SHBRILS BUNEPTH S Bb I g fotb
NGPCR- X aC%di*rﬁébﬁﬁ@s?%@@énsid%?&?'cPds_§-%é’a%ﬁv§'t;ﬁ%igédjes.DShéﬁ’é‘rbys-&facﬁveféiﬁ%ﬂi‘é§'3|

nGPCR- x ge o appropriate cells 1s effect ex vivo, in situ, or in vivo
by use of vaenhot satibadiks mhat erep’spedificl] far hGPCR-al The d¢tensingtomyof whetberoan r us,
adeno- associ ated, virus, .or &,rﬁt rovirus), or, ex _%i vo by use of physical
DNA t r ansf e3ntipegy isgpecific for nGPCR-x or is cross-reactive with another known receptof 1s
made using any of several assays, such as Western blotting assays, that are well known in
20 the art. For identifying cells that express nGPCR-x and also for modulating nGPCR-x-

ligand binding activity, antibodies that specifically bind to an extracellular epitope of the

nGPCR-x are preferred. -
In one preferred variati-an, the invention provides monoclonal antibodies.
Hybridomas that produce such antibodies also are intended as aspects of the invention. In
25 yet another variation, the invention provides a humanized antibody. Humamized
antibodies are useful for in vivo therapeutic indications.
In another variation, the invention provides a cell-free composition comprising
polyclonal antibodies, wherein at least one of the antibodies is an antibody of the

invention specific for nGPCR-x. Antisera isolated from an animal is an exemplary
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(e.g., liposones or chem cal treatnents). See, for exanple, Anderson,

Nat ure, 30 supplenent to vol. 392, no. 6679, pp.25-20 (1998). For

addi tional reviews of gene 39 25 JON 2004 therapy technol ogy see F@ﬁéﬁ’?’rﬁw\

Sci ence, 244 1275 1281 (1989); Verma, Scientific Anmerican: 68-84 (1990);

and Ml er, ( 313:%25 It i cont | at ed
edﬂ?;} urran gg’lsac §1§p0§ ncl) Tisit EBIE]B h’-ﬁé%n ofan ai Elg?‘ﬁgs

that in oth | Sease sta [ ng expreSS| on

I nhi bi ting bdea rasispatidest Imf’vaIeBGP%ibtwﬂdhlu&ﬂ, sieafiedt, bricatdi@at i ng di sease
states. It is 5 contenplated that antisense therapy or gene therapy could

"be appl i ?d L 0 ne@hﬁﬂﬂ@oﬁﬂer w@g@d@u@ogh@m@mnm pthW@&JRantl-uAQngrer
aspect of the.present vent| i.rec ositions, includin
.phgr maceut i@gﬁblgg% ‘?5%‘?’ (5ﬁ'§an?: "P@‘ilﬁ %ﬁ@c%’Fnﬁ% v&cl ei ¢ acid nol ecgl es
or recogbinant BXpyeH%h fiSod ﬁé@anm& 148R Jﬁmu&ggeﬁ%%ﬁﬁﬁg%&m

carrier or diluent. 10 Pre erab Yy, e carrier or

phar maceut i thai ¢ay tedeeipted ichemicBlly baby eecotbinaet fechiquesd Sich dbedinistaré hisefipst
recent edition _of Renm ngton's Pharnaceutical Sciences, A GCsol, a

st andard r et@PeRoebinding melepyps themselyes, gad also may] W@mﬁ@d&@eédﬂ?@é?@@ by

reference i ent t Ies suc car lers dlluents
I ncl ude, %t%)?)&es #C%tﬁmﬁ B% tpeoﬁypeg fi?sne ulgd]ﬁlgs fﬁ’PPS

dextrose s %@Eﬁ%ﬁoﬁ@ﬁb@&ésmme‘iﬁﬂél aanﬁbhsmg B: ﬁa%ﬁmht mmp@magbé&ﬁi@queous
vehi cl es such as fixed oils may al so be used formul ations are

sterilized a;ylbodmmhﬂrymabe&amemﬂnqab@polﬁpwdmbmdmthm@eapa Bf wayeof

i nvention are 05|t|ons r|S|n ti ol ynucl eot i des, or
ant | bod e B0 ARG RS 4 REEaSeRIdoBRiey by gpertiiat it Remeiedgin o

phar ”Bceu“ﬁﬁibb'oglé%ﬁ&@[ﬁ@ ra_ru;1 §diec0 The invention also provi des met hods

of using ant les of th |nvent|on For exanple, the invention provides
a met hod for nodioathungnl antibodiebinag iba guafanzed BPEhRYy sf the anghods kngwinie thé ep of
contacting the nGPCR-x with an antl bo %:hspemflc for the nGPCR x, under

condi ti ons wﬁehbq’% IPFFéO%’rﬂl?B weipseepd Byto abpops aphbedyRtly be
EXpress elq éﬁ %&V@&k@%@cé FiY 'cﬂ?]é%g c«%ﬁth%ﬂ g!e E&[‘dd%e& HJ%

aberrant 'n X SI gna rng activit correl

neur ol ogi catheentibsdichiahegotkab nbduddte affinity Brémbiimepédicity. al so pr OVI des a
nmet hod for treatlng a neurol ogical or psychiatric disorder conprising the
step of adni ni st Antihgdiehofibe inyertipn pr¢ yseli fosf e.gu therancatie pEmEseE{bimount of

mdul at 2"??513#@3?%@%’@@8‘63"&@& gD AChIBRS I etk b RO R
may al so beaRKRiEEagen bAnGPIRCx | KHS @6pribing laH dhilBo U tROtnvEhtidd B ah P of the

20 purposes described herein are also comprehended. In general, a kit of the invention also

includes a control antigen for which the antibody is immunospecific.
Compositions
Mutations in the nGPCR-x gene that result in loss of normal function of the
nGPCR-x gene product underlie nGPCR-x-related human disease states. The invention
25 comprehends gene therapy to restore nGPCR-x activity to treat those disease states,
Delivery of a functional nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or
in vivo by use of vectors, and more particularly viral vectors (e.g., adenovirus, adeno-
associated virus, or a retrovirus), or ex vive by use of physical DNA transfer methods
(e.g., iposomes or chemical treatinents). See, for example, Anderson, Nature,
30 supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of gene
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40 2 5 JUN 2004 peripheral blood |ynphocytes, pancreas, ovary, uterus,
testis, salivary gland, thyroid gland, kidney, adrenal gland, liv rg JW@@,
marrow, prostate, fetal liver, colon, nuscle, and fetal brain, and nay
found in many other tissues. Wthin the brain, nGPCR-x mRNA transcripts

may be fou in. i S ._d.ncl udin ] L ted. frontal,. | obe,

E %lypot hal gﬁ'ﬂg&ﬁﬁé{ﬂ%&?éezbelqu?dd?ﬁmt‘gﬂ&?‘{eeﬁﬁjé%%g%gh(?%%éﬁ#% gc'l"f’gg:tfes ang
rain  regions e | endRERS iogyen aresse
are ident i fimg in O o i A Vg e Al At S e

i nventi on icentingdateld theat txe dtheohln s disease stathisNgre pmingakesipre’ionkdff &  The

kits can caonprise any of the nucleic acid nolecul es described above, any of
the pol ypé-gﬁ‘ili) tE%éE‘FWE’e‘EﬁB@B@&‘X&Fﬂé’ﬁysezfﬁ]tlptﬁ?éyﬁﬂ&\ﬂisé‘#e@%s Its a

Cont ol .2 ieHeriitied A KER-L 0 SRl 3 A AT Rie bR pbied o BReBRP2. 7

exanpl e, i neqildRith®BSresidd 6f FEPERE , reagents hel pful  for quantification,
and the like. In another aspect, the invention features nethods for

det gctiog of amp@lqﬁb@lpasﬁd@dflﬂaelgemm"@n@@iaditieafgdémodmm@]@nmmchdjlgeases
or disordergs, erein the nethod conprises e 10.steps .. (a) contacting
the sanpl e ac&“ﬁ?@ﬁ&@@%ﬁasaﬁ%*é’ggmiaeﬁ Oﬁ%ﬂuﬁf l‘gﬁ%?i?c“"f‘%l?%i di zati on
assay condibifRsn el i ' leg%g ' Vi ng
sequences srgl ect e%ﬁfe?igfn%élsl hglvg?tgﬁsp&g%%seiaﬁoﬁﬁgﬁg‘)& S%%ellﬁﬁ&%& B{ %ﬁgg I D
NG 27, SBEQPreferdily,4Be caiier diiNenti phantacBiiialll abE3pidble. SGuichbis edbters @repr i si ng

t he nucleic, acid _  ,sequence encoding the pol ype tide, fragnents thereof, and
the conpl erfisseribegfn thtomest reeent editien omaﬂ'rmfeﬁ’r@m&ﬁm Sciguseschi Qeplt he
presence orit&;ag[.gjgs : L 1 egi o 1.d- L.ndi. i on of
the disease. I'n prg é?%egg’dgﬁm?%gﬁtﬁg{’\@% ' 8@%#\}%%@%:%}1\1?@3{%2&3%%&%2% S

sel ect ed f reptivdthePgfornel ex@iisiessf sagh edrriehtyor dilferdts fRIER] But(a@e Hot limited to,
t hyr eot oxi cosis, nyxoedemm); renal failure; inflammtory conditions (e.g.,

Crohn' s di Stater paling, Rénges's splatiem.algxtresecslytion; 4rfde?% humaniserun aibumin.
h tasis;.. rh t Qi_d thriti.s; t ol . di ; t
i Sor ders, TiRRSUETa sopBilelly Ve Pen 4 BT i g e oed® TRE T sy chot i o

and neur ol aBiadlatifhsSAE ARk Sized b ebBioRs, @edk@hYiqueent al di sorder, manic

depression, anxiety, generalized anxiety disorder, post-traunmatic-stress
di sorder, depr esalsorwitliih tixd seopel bEihe deventide hierdompositiene aomprising polypeptides,

polynucleotides, or antibodies of the invention that have been formulated with, e.g., a
pbharmaceutically acceptable carrier.

20 The invention also provides methods of using antibodies of the invention. For
example, the inventton provides a method for modulating ligand binding of 2 nGPCR-x
comaprising the step of contacting the nGPCR-x with an antibody specific for the nGPCR-
x, under conditions wherein the antibody binds the receptor.

GPCRs that may be expressed in the brain, such as nGPCR-x, provide an

25 indication that aberrant nGPCR-x signaling activity may correlate with one or more
neurological or psychological disorders. The invention also provides a method for
treating a neurological or psychiatric disorder comprising the step of administering to a
mammal in need of such treatment an amount of an antibody-like polypeptide of the
invention that is sufficient to modulate ligand binding to a nGPCR-X in peurons of the

30 mammal. nGPCR-x may also be expressed in other tissues, including but not limited to,
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severe nmental retardation; dyskinesias, such as Huntington's di sease or
Tourette's 25 Syndrone; attention disorders including ADD and Al Jﬂ”qmu
degenerative disorders such as Parkinson's, Alzheiner's; novene

di sorders, including ataxias, supranuclear palsy, etc.); infections, such

o sonse: ;5&% &PE}o%al]lﬁﬂﬂ hw’téglﬁ/%%n&zéa&%f ater@%g?lsm%fg%ose ?} q%ascul o

di seases a sorders al'red €r ance,

dysl i pi dem gland;hahJeyyadranmtgbmuplwdaymme@ﬁmm,prMertb@nﬁvaneolbﬂr:ﬁiﬂmlaﬁd
myocardial 30 infarction, cardionyopathies, atherosclerosis, etc.);

proliferatifotl H?%é’@é@ﬂé’nléf’@ 4né 8y maay othestissups. Hohin ﬂ{leb@m, n@RGRxeMRNA
cancers sugh n Iun etc ife di sorders
such as pso‘?ﬁ%ﬂé}‘gﬁ%& ljsett’é ?samcéqc@n b“%%?tr@?fqu taié tﬂjef)? %{e.qg.,
mal e/ f engl enypReialmmng, pslﬁolcaesémﬁa ca@&ité/ﬁﬂc?édscaﬂ&’ﬁéd S{XM&QE&L baliPPeci a,
etc.); and sexual dysfunction, anmong ot hers. escri bed ove and in
Exanpl e 5 lregions whhre specific n6IRGRE ofghafeeiit hﬁ&atlox( meckpiessedcirelideatified e SEQ
I D NO 2, SEQ |LD NO 4 SEQ I D NO 43, SEQ I D NO 45, am no acid sequence SEQ
| D NO 15, P‘B'ﬂRbs w'SEQ | D NG 44, SEQ ID NO 46), and nGPCR- 1007
(nucleic acid sequence SEQID NO1, SEQID NGO 7, SEQID NO 12, am no acid
sequence SEQ I D NO 20, SEQ ID NO 25) have been detected in brain tissue 10
i ndicating that these n-GPCR-x proteins are neuroreceptors. Kits may be
designed to detect either expression of polynucleotides encoding these
proteins or the proteins thenselves in order to identify tissue as being
neur ol ogi cal . For exanple, oligonucleotide hybridization kits can be

provi ded which include a container having an oligonucl eotide probe
specific for the n-GPCR-x-specific DNA and optionally, containers 15 with
positive and negative controls and/or instructions. Simlarly, PCR kits can
be provided which include a contai ner having priners specific for the

n- GPCR x-specific sequences, DNA and optionally, containers with size

mar kers, positive and negative controls and/or instructions. Hybridization
condi tions should be such that hybridization occurs only with the 20 genes
in the presence of other nucleic acid nol ecul es. Under stringent
hybri di zati on conditions only highly conpl enentary nucl ei c acid sequences
hybridi ze. Preferably, such conditions prevent hybridization of nucleic
acids having I or 2 m smatches out of 20 contiguous nucl eotides. Such
conditions are defined supra. The di seases for which detection of genes in
a sanple could be diagnostic include 25 diseases in which nucleic acid
(DNA and/or RNA) is anplified in conmparison to nornma
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cells. By "anplification” is meant increased nunbers of DNA or RNAin a
cell conpared wth normal cells. The di seases that could be di agnosed by
detection of nucleic acid in a sanple preferably include central reyJoNail
systerm and netabolic diseases. The test sanples 30 suitable for nucleic
aci d probi Tgethods of the present invention include, for exanple, 43 2 5
JUN 2004 cel'Ts or nucleic acid extracts of cells, or biological fluids. The
sanpl es used in'nﬂgne 7 ié%?ﬁ' - WM 2 e say
format, the detectiongﬁgﬁﬁggﬁgﬁg t e1H%§?3§gn%?héﬁég%ﬁggﬁéggu@%¥%Q&oiﬁe
extracts t dilseansempsse adyofithelsudleic apidapaletilgs dusclibidatseanysftthact s of
cells are well kggmn in_the art and can be readily adapted in order to

obtain a 5 R ¢ flgscrikedabapetar Bre apfibadyWackbmEs to applypeptitle of the
Alternativ 4 § its., can _be provided i-ch . have,_cqnt ai ner.s
cont ai neér qﬁﬁ%ﬁ“ﬁ%ﬁ? ?‘%‘%%?8@‘%%%%‘.” ré P&Eg% & R Clil-ﬁ%?-kbtrme@rﬁﬂ%ﬁ@npnses

opti onal | y,adaivhal dieifonhishsuch @8] fbt Mﬁang;ne' iﬁ%{%ﬁbﬂse R

instructions, Kits mE) al so be provided usefu in’tsﬁe %ﬁﬂﬁﬁ@géﬁgﬁmgﬁ
GPCR bi ndi rfgr geantifieation, 80d thedfkeas nat ural Egands or nodul ators (agoni sts or
ant agoni-sts). Substapces useful, for. treatnment of disorders or diseases

preferably show BGRPIREY asnegls therdaventiop features msthods fordatqction o5 8 pplypeptidein

Subst ances 4 RAP vt TReo ko (ke s Y Frdtb a8 ORorl it Wb eoplily e "

i ncl ude}o butepané: (aptonthdtinigttheisdntple anthi SRRSEC 8dil gRIPechIEeE hissdiz&as@est s and
antagoni sts, ~and inhibitors of protein 15 kinases. Methods of inducing
i mune r es fORBEIZARM ARy saphidensdp atmelejr acid targat remen pHnpolypeptidediarihg o

of the i nvestiedEtid ke SORLL BRI beRe TR RO 30% REOSD fpuf B0 °°
pol ypept i daDINOI42; SBA 1D NO:Miuee S IINOI86 ! GRINREEE conPssi %ﬂ@%{&c Xdih! be

dependent on the animal species, size of the animal, and the |ike but can
be det er m rfeananye epredingthe pplpeptide; fragments thvsedfoats! the conpleniems ofghe i gands

7be invention also vi des as s.to.identify conpounds at bj nd nGPCR- x.
e such oy Redrph Sty 387 B aclung B neeitpeor Fy0 b A be et
conpri si Ng rggidR hRERs %n Wdiddtian 6P ssuUspect ed of bindi ng nGPCR-x; and
(b) measuring bihding between the conmpound and nGPCR-x. In one variation,
the conposition Iu@mq:fcﬂsésmhocﬁaiehts bty mventivg, thefdtidaxe nglet&dﬂtﬁﬁ deegrotyh
anot her Varcloﬁaéishl Onng’ of tﬁ?llo% %%or%gz?;:g).(th%;eo(t:g:liéosis, myxoedema); renal failure;

inflammatory conditions (e.g., Crohn’s disease); diseases related to cell differentiation

20 and homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS
disorders (e.g.. pain including migraine; stroke; psychotic and neurological disorders,
including anxiety, mental disorder, manic depression, anxiety, generalized anxiety
disorder, post-traumatic-stress disorder, depression, bipolar disorder, delirium, dementia,
severe mental retardation; dyskinesias, such as Huntington’s disease or Tourette’s

25 Syndrome; attention disorders including ADD and ADHD, and degenerative disorders
such as Parkinson’s, Alzheimer’s; movement disorders, including ataxias, supranuclear
palsy, etc.); infections, such as viral infections caused by HIV-1 or I—HV—IZ; metabolic and
cardiovascular diseases and disorders {e.g., type 2 diabetes, impaired ghicose tolerance,

dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial

30 infarction, cardiomyopathies, atherosclerosis, etc.); prolifzrative diseases and cancers




menbranes conprising nGPCR-x are enpl oyed. |he binding my be neasured
directly, e.g., by using a |abeled conpound, or nmay be neasured indirectly
by several techniques, 44 2 5 JUN 2004 including neasuring intracellul ar
signal i ng of nGPCR-x induced by the conmpound (or neasuring changes? b dUNReH
| evel of n@EPERdkfaeananta suchSastdst GColinndiy fQDLIEtPHggﬁp 1’-,&.?4 i ur al
| i gands and synthetic conpounds, can b(?’i dgg?i fied or dtgve odé’gcfﬂ%sr&n

i sol at ed orsugleabpasriasais: progErhyperplasiy etes); hGm@RURsordeR (k.21 nsale/Bmale
preferably, cells expressing.such products, Binding partners are useful
‘for puri fyi%&ﬂ@@%ﬁ%ﬁ@yﬁﬂgW@ﬁn@r algpegitiefq.); and sexual  NGPCR- x
products i mygﬁﬂj:gmf%ani Silkes sanpl es usi ng known i mrunol ogi cal procedures.
.Binding nolecul es are gl so manifestly useful in nodulating (L e.,

bl ocki ngs i nhi biAs dgcribed sboveuhaid Beamle 3l Wathve,ahe 36ics ¥héddeiss mpéﬁ‘@ﬂ%
especially those activities involved in io signal transduction. The DNA and
am no aci d (Bdeie aeid seanencARELW DR, SRQA IDN@HE, BEQIBINO43y 8RO N4 5,0

naPoR i paRyBe appSEOTEENOR S SECP R AT e BB RS oakeln Nan: 1
DI nd "9 PaLha AGPCRIBON ARINAE den Rt SEOMHAEAY Sl ih Nk § JERT B3RO MACr &1 1

NGPCR-x pol ypepti des are 15 i mo I ze celT assays:
| denti fi catimmo afid sequinng SEQIDNNO: 200 SEQUIISICRP 5) HatPERXddpadtsPBirhiel@Bsue

Dot ol o4t covHEA P hrGhER P REPCRROeAb RIS CEencaises it moy op dgh gadd (0
activity. ' | l: tens. for..identifying
AGPCR X bi il o R ROt o AR OB RSB ofeE hETR B P bRt o

conpri se t ligenstebyes imbrdeajo ROntRyHsaed dstin: Mo alPFHorReAbpIde W th one or
nore candi date bindin artner conpounds and (b) identifying the conpounds
that bind Hepe! yRugizaYerelsts ee8 be nrerdded W’El@hnﬂ@ndmﬁcamdnudlqymgnts t hat

pol ypept i 08 B Aot RFRie 8B Rordfe SRCH T iR erbtripely, cpmres
conpounds f kefh fd3RiveCREResatR) doREBlsiad8/or Aktaghdsi %ﬂhaﬁ%lqiebsleié*&?%g terizing

25 the physical, biological, and/or biochem cal proper I.ndi ng
partner coppoidrd whichandudecoeqtahertdethg primers speeifiefus dei SPCRok-spbefic

i nvention. In one ct, the nGPCR.x polypeptide/binding partner conplex
s i sl at RS DAAALS BRRRPALLY rirFHHRGSS A SI2e AT C e PRSI By

pol ypept i dgogtroll Bed/eaidir@tssbi ndi ng partner conpound. 45
Hybridization conditions should be such that hybridization occurs only with the

20 genes in the presence of other nucleic acid molecules. Under stringent hybridization
conditions only highly complementary nucleic acid sequences hybridize. Preferably,
such conditions prevent hybridization of nucleic acids having 1 or 2 mismatches out of 20
contiguous nucleotides. Such conditions are defined supra.
The diseases for which detection of genes in a sample could be diagnostic include
25  diseases in which nucleic acid (DNA and/or RNA) is amplified in comparison to normal
cells. By "amplification" is meant increased numbers of DNA or RNA in a cell compared
with normal cells. _
The diseases that could be diagnoséd by detection of nucleic acid in a sample
preferably include central nervous system and metabolic diseases. The test samples

3¢ suitable for nucleic acid probing methods of the present invention include, for example,
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2 5 JUN 2004 In still other enbodinents, either the nGPCR-x pol ypeptide or
the candi date binding partner conpound conprises a |abel or tag tl—@ﬁ JUN 2004
facilitates its isolation, and nethods of the invention to identif
bi ndi ng partner conpounds include a step of isolating the nGPCR-x

pol ypept i de/ ki ndi art I through hnteraction with the l,.abel or
tag. An exe‘%@f QF ?ﬂ‘g%% % dq%ﬁ%%@ﬁgﬁﬁ’gr 1"3‘%‘3?1:‘ .ﬁ]iu%d(’si SAI0R ﬁélﬁ%{;l,n '@%ﬁ%‘%"&n y
around  si XjdRSBddthB@ot £AITIVAS babdidn B8 a8al FornsR! 1t HABcRh A-GOARALAL SO

| abel ed using nickel chelatidon. O her |abels and tags, such as the FLAGr)
t ag ( East nmztifeddithe Roube stlér or exifidts tavbt hsshyedwiMethokdy for prepatiyg nedeicianidt he

art, are enbraced by the invention. In one variation of an in_vitro assay,

the i nvent i Gapisof icaldsars Whkh lpicis e A apd cambe repdilysadapteddn order te obieiac i ng
an i mobj | i - . i ! -candi dat e bi ndi ng partner

conpound” a %?%ﬁ%%#%@ﬁﬁ@ﬁ%%@%@“ﬁﬁm date conpound to the
NGPCR- x pol ypept Algrativeldimdhitiatali NG ceBe giomid wHilieh#Réntates Bbrisihag
partner conpound is immobilized and bi nding of nGPCR-x is detected.

| mobi | i zatliaying antibadisssptaii éu then€iP CRrx-pbteithandrontionally, wehtaiderowithi n t he
art, includin .c?a\égl ent . bondi ng 13#0 a support, a bead, or a

chr ormat ogr SIFESARE LA GRUITOIS And(ar o nt, high affinity interactions
such as anti body gg%,,rg SR8 it ABAT) g Waekedsn t he
i rmobi i zed corrplgkt}%l | ncTou%re%xjéaﬁlgi gfﬁrﬁo%i%ﬂ;? Deaialgg{o;f?r?@é? %l:a%lc% ng casn be
acconpl ii&heshchiay natwrai digandsach madilatess (agdidsts onarthgniss)p Substatdeatiséfal foot

I mobi |1 zed, (ii) wusing of a fluorescent | abel qn the non-inmmobili zed
conpound, (Fsatmeniafthsosders At fisersgs PrederablishoX patitive resuly inggRe or more in vitro
non-i mobi | j ' i t on i il i .
conmpound théasg ;}%xfg?%gég&a lé&kﬁé : 02%8 ﬁrpéﬁg?%lt P gﬁlvf\:h iCh ech|£Hrr¥18r'lf;)yb1%:l Iqégsglgn'

conpound i sSuHstamctethat Sditate tha actphlyesf thegdlpepiiaes prefdratip dwludd) Butreehonel y
practiced in the art. The invention also provides cell-based assays to

i dentify bilimitedtpantisrase oBgemwisotidess aginiys acharagonds, ppd hibitors of pietedme
enbodin?gt,.the i nvention provides a nethod conprising the steps of
cont act ing SPAEPCR- x pol ypept i de expressed on the surface of a cell with a

candi dat e byyagh s F3hHREhe SRTRGHNDSs edetecting binding of the candidate
bi ndi ng partner conpound Fo the n - X pol ypeptide. In a preferred

enbodi nent, the Aabthet asprcoafithe peesnt dietention msolicected|te methdds wf tetucingleer

physi ol ogi cal 30 event in the cell caused by the _hinding of the.np]ecule.
46" 25 JUN JORUDGEERRASe AR pRamipRl Jeainsha BRAPidH P IBHATOR Y SEHBRGE 10
met hods of 4 denb}i¥l A¥amount of the polypeptide sufficient to induce an immune response. The

20  amount will be dependent on the animal gpecies, size of the animal, and the like but can

be determined by those skilled in the art.
Methods of identifying ligands
The invention also provides assays to identify compounds that bind nGPCR-x.
One such assay comprises the steps of: (a) contacting a composition comprising a
25 nGPCR-x with a compound suspected of binding nGPCR-x; and (b) measuring binding
between the compound and nGPCR-x. In one variation, the composition comprises a cell
expressing nGPCR-x on its surface. In another variation, isolated nGPCR-x or cell

membranes comprising nGPCR-x are employed. The binding may be measured directly,

e.g., by using a labeled compound, or may be measured indirectly by several techniques,




conmpounds that bind to either nGPCR-x or nucleic acid nol ecul es encodi ng
NnGPCR- x, conprising contacting nGPCR-x, or a nucleic acid nolecul e

encodi ng the same, with a conpound, and determ ni ng whet her the Zérﬂﬂﬂdﬂ%
bi nds nGPCR-x or a nucleic acid 5 nol ecul e encodi ng the sane. Binding can

be det er m nadubigthdinies mmégdtagaé Bf nGBER K Ped &\B/ggt girﬂrl]ﬂ.@&rot ;

artisan, including, but not limte gel -shi ft assays,
r adi ol abel eveasonpg thavgonimths davel pfrGRCRassghatingy.essi on cl oni ng,

co-fractionation, by. chromatography, co-precipitation, cross, |inking,

“interaction t ra@HWWB&F‘& ”Hﬁﬁcf wcludigg patwrekkigands apthsypthetic compgpndsing

the |ike, | . . 4l | Nyes rr Prot.ocols in

Vol ccul ar BB EEERE bl heine Yo BER BP Rom S R R B0 e oo

herein by refferRACRiraAts, bSprefirableicslis Iﬁtﬂes@.ﬁiﬁ%éﬁ‘ﬂﬁ)dh@ts.bﬁirﬁﬁﬁé 4 Bl ude
- X,

(which may include conpounds which are suspected to bind n or a
nucl ei ¢ acivdefub ferquingying mERGRyy productseamd Xdetebtion ar quantificationd afeFRGR-x

entracellular, intracelluylar, biologi.c or chemcal  origin. The nmethods of
The T rvent et BR8 a8 sAimaled Y s Bho i Fpmigologirel pRER s B ar ¢
attached t qﬂmﬁfé wasiah ! : : 3P, 3H, a
fl uoresceng%afg%§$+ﬁ§§ghem lﬁ%‘, nescen?ﬁkﬁigtagﬁg%éeh’ %lh(z:l?ﬁng’g'ﬂ?ggcgﬁg 0;:I\nd an

i mmunogeni ctinduddiadg) bidlogicataotieitibabl nGRCRAA, Bipecialle tisaxe petivified iveokvad émt i on

i nclude, but are not limted to, non-peptide nolecul es such as non-peptide
mi meti cd? FENabEBRIAYEHQn-| osteric effectors, and peptides. The nGPCR- X

Pl Yo S % PO B SR et Bl Sk R B g

| ocat ed i nildoagekdsiodsible identifRaten af WHdng phrtderRofdpoandsokitwihla nGPER -x
skilled in the art can, for exanple, neasure the formation of conpl exes

bet ween aGRORpPeptifieior prlyretetideavilisateragt. 1 Mstheds toAdewsifiidinding partmsne ski |l | ed
[ th t ' th im ti ' I f [ t GPCR-
and 1 o5 susorbepeiliantch ySeRatek v SR ytteds BGPRRR PrbRraiRa A o
embodi mgat iRfmdHiBzdd) ¥EDEdIRPasel ) y&.hlfdghmli%&u S£bBANIg WArth& conGPNRAYHES

having suitable binding affinity to nGPCR-x is enployed. Briefly, |arge
nunber s of nfifGCRrepdlysaptides pepides eatdidatesfontherapeisticaorepregmtdntisiizteryention in

solid substrate. . The peptide t conpounds, gare cantacted w th nGPCR-x and
washed.  BoURIIREeReSRoM REC it P GRCR SR SRR GEE: HEPRCRLAINT m the art
Purified polypepidesesiod RElulVeots syt Hﬁg&%ats@p{egl onto
plates for use int eeaioorenélnﬁvonefgp P%g sc%esthﬁlage J é%gjﬁé

t echni ques.pattherddn kolation assays) endthicdsiof thegneeritiohedinpsiscthie stepsvb) to capture
the protein and inmmbilize it on the solid support. Generally, an

expr esséd rfopERing a AR ynolyreptidevith pne an mgresadiglatejhinding partner
compounds and (b) identifying the compounds that bind to the nGPCR-x polypeptide.

Identification of the compounds that bind the nGECR-x polypeptide can be achieved by
isolating the nGPCR-x polypeptide/binding partner complex, and separating the binding
partner compound from the nGPCR-x polypeptide. An additional step of characterizing
25 the physical, biological, and/or biochemical properties of the binding partner compound
is also comprehended in another embodiment of the invention. In one aspect, the
nGPCR-x polypeptide/binding partner complex is isolated using an antibody
immunospecific for either the nGPCR-x polypeptide or the candidate binding partner

compound.




conjunction with its defined ligand, in this case the correspondi ng
neuropeptide that 5 activates it. The identified peptide is |abelZ2dJull i a
sui t abl e radi oi sotope, including, but not limted to, '25l, 3H 35S or

32P, by nethods that are well known to those spilled in the art.

Al ternatively, t e hods..with a
suitable fl ﬁor e?gent%gggr\ﬁ/%%gggﬁgﬁl%?tﬁr%qﬁwcwﬂ%g% C'émdl t594 33,
373-398; Rogiadig partugr cdhpandebinpliecayiabdd fag tat hoBitak60ks 158%139,%8' ve

| i gand specifically bound to the 10 receptor 1n menbrane preparati ons made
fromthe cetnethiodsel tegreentionde ideatificlundibg marier qompoends inaludbe sthptadct ed i n

r”erflelﬁf or+ 1 RRRE g QR R au R il vm&gﬁéﬁgieaﬁhraﬁé%inﬁéﬁah?%hﬁ%ﬁ‘ee
Wil

broducts” %‘8’5"3‘” Aﬁ%‘i‘e%g‘lﬂ?fg%&er R A R o
proximty asaxhyst(dﬁEA):mdneslﬂaaapﬁhashﬁﬂlaicm dfwamﬁpdund\shilacﬁeleeiufskthﬁa@alat ion is

unnecessary (Nakayanm, Cur. @%l ni on Dev., 1998, 1, 85-91 Bosse
et al., Selahiont Qtherlabels Wgh@ucll%@e F®AQ®538 gpstmyan Bpeak. Rgchgster,

fluorescent ar.i ous | udin

fl uorescenc NlYgherg ‘?ﬁﬁgﬁ %%%gdi‘{]ﬁhgé’& mgﬁ&%ﬁgﬁg g?ﬂét ric
anal ysi s of bounth odd etion Of ah /D A6RH e I%le%ﬁbﬁ f,}dv@dbs(aﬁﬁg@ba colpHSing
Di scovery Today, 1997, 2, 156-160; 20 H I, . Opinion Drug Disc. Dev.

1998, 1, 192- m)step@toﬁéar) cas@am maynmeblhs@bln(ﬁBCRdemlymptslpemH a cardidpends of a
nGPCR-x r ecept,or i ncl udi n s. t hat nti s of the tar et
Coter n i by B arniC o aita 383 Mietdiihg bl e pRRe Sompiigd G
protein, asy . t f Ex?ﬂl:?

t hr ough afflcﬁ?g} ﬁ o@?ﬁcﬁa{.{i ?Ecl)ﬁl tslmﬁ?%",%%hrllﬁdsc%%ggé g%scgn Eshgé%?;r’%‘?%%%y HPLC 25

nmet hods or airhpourdhy sthombilead amd hindingadinGREIRyads detéttedr hamiobiizgtiosisc h

bi nding interactfions are ev ated indirectly using th east two-hybrid
syst em desc?‘%CBEHPSJFIPPdF‘FSéW&i%nY ttﬂ%lme ol gH &powadn Mwlvégsgyv @H&mﬂ@lgds

ncor porSt ol hapBeft B Bra Mottt N wet & BoBLo g wBh Bhnity ey

for detectiigerhstioes a6¢h & ntiDodbRidg\Or chf@tq&aﬁﬁm&bﬁﬂ ®pidifie&herein Gan be
30 used to jdentify proteins that bind to a known protein of Interest, or

t o del i neat enmehiizéd cagpousl ipeindeooBr modsty.dstecten pf badingsandg

t tion-_V th thodgl gy h b d .10, Gl
genes that  ARBRLCIGCT R hdEr LS e SERErRT Bart PHLLSPRRISATHE T
a protein, @ty bPa HEHRSEen Mbelbr @ nod MRtz RbhPoaNE (BIMBXY Al dnfibbie

ability of a pair of interacting proteins to bring a transcription
acti vat izon vomuhespeeific for s moprnmxiabilizgd Sompotnd (@NAsmg rdabed oddadon-t hat

binds to ani_txllegg{){li%ggn cc%:l%)cInYn%ttlnonex%ﬁe o So%escléjéss)upport to which the immobilized
compound is attached, as well as other techniques well known and rowutinely practiced in
the art. -
The invention also provides cell-based assays to identify binding partner

25 compounds of a nGPCR-x polypeptide. In one embodiment, the invention provides a
method comprising the steps of contacting a nGPCR-x polypeptide expressed on the
surface of a cell with a candidate binding partner compound and detecting binding of the
candidate binding partner compound to the nGPCR-x polypeptide. In a preferred
embodiment, the detection comprises detecting a calcium flux or other physiological

30 event in the cell caused by the binding of the molecule,
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reporter gene, and is generally perfornmed in yeast. The assay requires the
construction of two hybrid genes encoding (1) a DNA-binding donai25{mRQGMS
fused to a first protein and (2) an activation domain fused to a Secon
protein. The DNA-bi nding domain targets the first hybrid protein to the

UAS of the repor ect PR 1 ) ias JlLagk, 10.an
activation domai %ﬁsﬁh%f%%m bi nﬁtlresr%l? %ﬁl’%rﬁﬁl %Ir&c?)%eglg@]?%%éeg] O%Pfgigflg@é‘f%
transcripticmmiunds tat biedas eRherd@PCR-kMe nseleRNMidmblecaleR BRI nGPER,
contains the activation donmain, cannot by itself activate expression of

‘the, report@mpsne eudaotisg nGP (Jousormrudsiie deid moltsaB: endading\the samd avittbat h
hybrid proteins are present,. th ongoval ent interacti of the first . and
second pr ot @IHOupd, ?@r@%ﬁirﬁ’émﬁﬁ f"f%\?gjtef %mpﬁé B’éﬁf H@EJG%%’,‘ °§€PP§1§{°i 45 _
transcri ptigpleefle bacddify (HRAQFECBISEAS d %@{ g&g@%&%k{ﬁh@ peotein

Is a GPCR gene product, or fragnment thereot, t eract

wi t h anot hewelpkoiven to the skillel eitisaacincindingj Butaws Hinited &) gebshifedsdye, Westendt
agents that interfere e\ﬁ(th t he binding interaction. Expression of the
reporter gehlets; @dipipheiest comapeditign pssay hage-based gxpression eloning serfrgtionpsion

t Th i_nhi bit. in | f. t
S onal 20 PSRy, AR ot BERGe Ry Hp B bR FRE e
have yet begithwestens andliy€i BILIBA, hitethg@ie, WhitH ued desdiifediBafol ekMBplRY Ol dn:

assay can also be used to icjentier oteins that bind to the gene product.
I n an ad8ayProsododcintplgcan Bilesy, 199, JohmWiley & SonGPOR- whick isiptanporated

f tt f f usi on. pol l.eoti d di bot h GPCR- t
(or 1 agrent iy BretAS B I PAowC disompoiai 1o g2 drmeredBeiude (rhyade o5
used. | n adgtfiie BomBotrifsGehi B Be hspdkteR S bird m.xgapg nﬁagiQQE@%@leglﬂEf erent

second protein fused to an activation domain are produced and screened in
the assay. éhgpdingithe/same)hisutsecuotdinpitetto] extiaselbriarpihtactljulanbiobugicror e menber s

of a total ¢DNA or gen C fusion library, wth _each second

pr ot ei n- coo‘?%?ﬁ“‘f”i@ﬂ%ﬁ- gﬂﬁf&%@% tf‘%“%"ﬁ%t‘% 5Q sPEGe HemisnesPrRAlY syst em i s
appl i cahke B et t 8 |1 e Onpesessary
to knowtitk heﬁeﬁrdgjﬁﬁltg%’ \(é%& un%@ta%ﬁﬂé% lfﬂ#]eg’ssgg%%%}at&ldr%%&ngé’%f ‘gﬁg?sﬁ’- 2]?’hgle’sy tem

i s 49 25 JUNIZ&eskehtghbyl, s ehahilindihessedt 28el, Sebefinié Mbel aet ilgniwigenieyeal ed
by other nethods; even transient interactions may trigger transcription to

produce a siebyl Modwatorstfatingarithie thessepn efthy invention ingluds, bw 2y eotdineitrd to,
o the 1 ar ot RPHEE e S o e BB TR RS FRB P AR i P
T i Ty L T
princi pl2é teither pe feeimsolyfions pigohpd i selidaappomti barg en afcell sirfed oz batatedf ol ded

intracellularly or associated with a portion of a cell. One skilled in the art can, for

example, measure the formation of complexes between nGPCR-x and the compound

being tested. Alternatively, one skilled in the art can examine the diminution in comi:)lex

formation between nGPCR-x and its substrate caused by the compound being tested.

25 In another embodiment of the invention, high throughput screening for

compounds having suitable binding affinity to nGPCR-x is employed. Briefly, large

numbers of different small peptide test compounds are synthesized on a solid substrate.

The peptide test compounds are contacted with nGPCR-x and washed. Bound nGPCR-x

is then detected by methods well known in the art. Purified polypeptides of the invention

30 can also be coated directly onto plates for use in the aforementioned drug screening
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states, and continually alternate between the two states. \Wen a test

| igand binds to the folded formof a target protein (i. e., Wnenné)Fg ﬂ%@ﬁ
ligand is a ligand of the target protein), 10 the target protein H I
bound by the ligand remains in its folded state. Thus, the folded target

protein is present to reater extent in.th resence _of a test |igand
whi ch  bi nd‘%"ﬁ‘ﬁ%‘lﬁsarlaé‘?d%."& %?qi?e‘i)ﬁ?ﬁﬁ‘nﬁﬁn?&‘éﬁﬁsg‘?éﬁ’@éﬁﬁﬁl tocaphge g PSRy ng
of the Iigammngmﬁze{t%qggsﬁ@g,%h?pan be determ ned by any nethod that
di stingui shes between the fol ded unfol ded states of the target

protein. The funCenhenalpfant dxprassedysGPORa @inrbensed ot TS binlingkargwl thn or der
for this assay to be perfornmed. Virtually any agent can be assessed by
this met hodcasunstiopgyith itydefinediligapdidn s casgithmenrraspendiegineusopapiide that

pol ypept Ldes,,. teins,. ;. Lipids, .pol ysacchari des, .pol ynucl eot i des,.anqd snal |
or gani c %mlazcgﬁ%g.n' et‘ﬁ%?“%gtﬂ?gﬂ&f 5?13!?%@;‘9’#‘%5%"1% B%h‘ﬂ%‘)t?ﬁeﬁ“ %3’“
protein is dasmripg, 1, HPaDel 8, igimahods B »el9HowrG tARENER (1097)
i ncorporated herein by reference.” 20 This t echni que screens conbi natori al

l i braries ofrt.2altehatigelys the pepladdsionay bealabadediby orlljnasa méthodsowithlangitdbde t he
target prot in.iﬁége ts that_hind to , the target protein are separated from

ot her |i br dMYPEHEHL v {Bapdg| &t dfehiie” e hi M ST 3sHe Rogem) Pyug
| ect ed t ' i
berat ed [rac s ToldZa097 2 1Sk 360 R AloddiCe LphdCinelial BSGIIE S Y 1 1

assi st edo el recéptasiprmaymbiana papassyipns Mate fohohe 2811 RS Sx5PGElo thS eRPMbinBht S
procedure selects ljbrary cprﬁ_ﬁ‘nents wth the greatest affinity for the
target protRPKID safbg detegied incdT @pspys ieeng offseyerahsiandartbways, inshiding ar i es.

Q her enbody t L avient i;on_c ri se usin titive screeni
assays i n%@hﬁ ﬁgu errg efpgﬁgﬁ]? a%t% PB‘SE‘? e§ S%%?ﬁ%ﬁ:bgg%$ﬁg¥ﬁ(#% unbouy ?de
of the i nverWillkdins, MWEL i Hels.CRIV YI990TPEY 7 Wk S Redtsith £QMRONRLEOPrBLEEI NY tO

the polypeptide. In this 30 manner, the antibodies can be used to detect

t he presenc98f Sariflpdiii ddterpdive siedhasls innhedes0sntillafioh ppOGrbity rassag (8P A) or
antigeni¢c d rmnants wi.th.n - X. Radi al abel ed co titive_ bindin

St udi o 'Sr o HESETRBAGTRH 1A WISCH Fioh SEoapionan APRICER B LI SAYERECin P ion
Chenot her apyy;elBSE, DeY O , 841 : = l,SClgagU f
which is i nc)g?%or atIe)d ’niespesifl %’ %?91 rB é? Seereg%ébzﬁglfztg%g%iﬁ’f ?%f’é@%i%’ 'ﬁi?ggri bed
above and i292Ex Bdpmgmitiblotaycetizagdnas berlerdicddn MoORGR- G 2includity ei ¢ aci d
sequence S ID NO 2, SEQID NQ 41, SEQ ID NGO 43, SEQ ID NG 45, amno acid
sequence SEEPQTEFCRESeICHRer NERET), dixees Jpectkephetofiugremetric qualys of bewnd

1 1007 GO St S RIBER SR AR T R TSR R 1 12
t1ssue 20 Hill, Cur. Opinion Drug Disc. Dev., 1998, 1, 92-97).

Other assays may be used to identify specific ligands of 2 nGPCR-x receptor,
including assays that identify ligands of the target protein through measuring direct
binding of test ligands to the target proteiﬁ, as well as assays that identify ligands of
target proteins through affinity ultrafiltration with ion spray mass spectroscopy/HPLC

25 methods or other physical and analytical methods. Alternatively, such binding
interactions are evaluated indirectly using the yeast two-hybrid system described in Fields
et al., Nature, 340:245-246 (1989), and Fields ef al., Trends in Genetics, 10:286-292
(1994), both of which are incorporated herein by reference. The two-hybrid system is a
genetic assay for detecting interactions between two proteins or polypeptides, It can be

30 used to identify proteins that bind to a known protein of interest, or to delineate domains
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10 indicating that these n-GPCR-x proteins are neuroreceptors. Accordingly,
natural binding partners of these nolecules include neurotransmtters.
| dentification of modul ating agents The invention also provides n2bRYNIIKor
i dentifying a nodul ator of binding between a nGPCR-x and a nGPCR- x bi ndi ng
partner, conpri.sing e steps of. (a). 15 contacting a nGPCR-x binding

C

th
part ner andTdCRENFIEIHRLIT @B AFraction,” YamrtsaRon thip methodojngademebeeand i n t he

he b mal ne Eveleed ko AP i ORI vifding BERESL 1 el PR Bt "
“nodul at or  indpwaprbtein, andwduleah Gir &Q@@W%ﬁi@@yﬁém%f&@%@aﬁ{iﬁ ofa

i ncreased bindi ng between the binding partner and the nGPCR-x in e
presence ofPaiRf iigragting Profeing teborg a franstoiptompetivation domainditug:lose priveimity

‘absence of ti.v dul ator.. .nCGPCR- x _bi ndi ng. partners that stimnulate
nercR x ot OE e P B Eal Bl G hinG e s i adbon raorse (L aPons
charact eri zggorft defs Wnllii§| - 'hg%;@g{ ( . Of

i nsuffici enfsﬁgct ivity of1 g nGPCR- Iniﬁagn : n%e a%igb?ﬂ@?eﬁgh%%ﬁﬁ%%%&q ﬂ%t

bl ock | i gartwortyiridtgeden@RGRing ($) gPNA-bindigdaisaih that #sussPGR: Frseploadnhst S
to treat 25 _disease .st%t es.of conditions characterized by excessive nGPCR-Xx
si gnal i ng. Fhamaci@tien OW@CéF-‘Rd ecasrendbpretain HenPNA-bivding donain targtPOR: X

pol ynucl eotg - ' r | .in. di agnastic assays for. such
di seases or condit ?%rﬁglﬁ/fbﬁtﬁgnﬁﬁ%frthgggb@g% ?E#éh?‘ﬁ?/veeﬁ’g?e(?ﬁusﬁr% Bﬁé‘“ﬁﬁ ¥éds
for treating atiditkepdamain, thaDNANBhdRe Y bEH BRothv. dATha 2ot Ptk &aué_cﬁpao%&ci ent

in need of such treatnment a substance 30 that nodul ates the activity or
expr essi on 8§ rERopsT gensptlihgseonndi hy§rid ageteine whichaloatsinsdhé adivation doBaiiN 2004

t he group l,St): f .- ID NO 14.to0 SEQ | D 1 27, S | D 42, SEQ I D
NO: 44, and%tﬁ% l_f%jof@?%ggﬁrgssﬂ%?ftﬁ?ﬁ;&?ﬂog?’ég@g%«???usf H%S@%g@!\ﬂ’g%éﬁegég; or
bl ock) NGPERyweRE N HotR hybe Prodsis %.p?@s%n@ﬁle'déﬁeédaién%ﬂn%&ﬁ COFRRL pd @
putative nodulator with a cell containing a~ 5 nGPCR-x polypeptide or

pol ynucl eotindeceond preteensrtethersghe dtivalibe domaih to ke PASpadtiveting el satiptio® 8
NGPCR-x _actjvity or expression. The selectivity of a conpound that

modul at &5 t eereé)\éftg,geﬁn}?. ot HW?»(W}&%&B%I%\PW‘E‘&%B GRETe 8eRsRTPAFLI Qs ef f ect s
on nGPCR- ' . . ARe I ' l.at or s may
i ncl ude, f)gﬁ%é?gﬁrgg%({f’e%%l?&%? g%agétv%er prlﬂﬂo!:’i(:il Fcﬁtgﬁ oggﬁﬁlkl:égeag?&?gl?lsg?’sﬁgni C
mol ecul es  tchabe sipabiof detet hyentOthhi incbrfope @ith GRMBInding htyReRoH. dExREssfon of the

NGPCR- x- encodi ng nuc| eic .acid. Mdulators of nGPCR-x activity wll be
t her apeut i CERITFT §8RF FmpRiaredat difRrenbtestaesat sexadded to the system. “The presence

of an inhibitory agent results in lack of a reporter signal.

20 The function of nGPCR-x gene products is unclear and no ligands have yet been
found which bind the gene product. The yeast two-hybrid assay can also be used to
identify proteins that bind to the gene product. In an assay to identify proteins that bind
to a nGPCR-x receptor, or fragment thereof, a fusion polynucleotide encoding both a
nGPCR-x receptor (or fragment) and a UAS binding domain (i.e., a first protein) may be

25 used. Inaddition, a large number of hybrid genes each encoding a different second
protein fused to an activation domain are produced and screened in the assay. Typically,
the second protein is encoded by one or more members of a total cDNA or genomic DNA
fusion library, with each second protein-coding region being fused to the activation
domain. This system is applicable to a wide variety of proteins, and it is not even

30 necessary to know the identity or function of the second binding protein. The system is
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physi ol ogi cal conditions in which normal or aberrant nGPCR-x activity is

I nvol ved. nGPCR-x pol ynucl eoti des, pol ypeptides, and nodul ators rrzﬁ ﬁ@
used in the treatnent of such di seases and conditions as infectioAg, J@W
as viral infections caused by H V-1 or 15 H V-2; pain; cancers; netabolic

and cardio | al 04 Lsorders (e.q. 2 | abetes, inpaired
gl ucose to@?@#cse, l%iﬁ%%%e%&% 915%855?% ,noéﬁ:gg@% g}l %ﬁVbﬁjteg:}? gpyen transient
hypert ensi GhterddiioasTregithgpditReairiiidh tb Piohed 4 obleGRR HIACMORAUY B Seatedly
atherosclerosis, etc.); Parkinson's disease; hypotension; hypertension,
and psychottranslaied taeueld teagiepaiter mdtsox ders, incl udi ng anxi ety, nental

di sorder, manic @ ression, (gel i rjum de%rent la, 20 severe nental |
retardation and @E‘RW@%‘? may be y3g teSergh f9rrgents that binddg dbe Breet prptein; One

Syndr omes - aRRRgeRLARS et Rchy E,f‘cﬁﬁ | J63einds Vel |
as nGPCR-x nodul at o%s,e my%@gﬁ%éﬁ%& [ régﬁga%g%!oﬁ%aé%gf%?méich

di seases ordescritsediih UhS sPatddtiNm g5 85{2 77hichidoenéd Bireinthyi e fiéricky THROMEBRLAT S
i nclude variations on any of the 25 nethods described above to identify

bi ndi ng parehes o BapeRaipse thatiroteins gaopwHy exist iyl migtura efdhitded vod unfrddasi n a

bi ndi ng par | dentJ fjed and e bindin S .S
carried outgtt#%’taﬁ(g %@H@gﬁ%}%%%;%&?%@% LSRIGK gtﬁ»%(}{gﬁg@}n%&o e
modul at or  ifsldetid6riih bf b @8gétdrétiRSE o], MhEAREASsIMPBNE i REnAG RS WREHR

NGPCR- X polftzpeptide and tgherp b?lfl(dfng part ner corrp(l)un changes in Phgan)’
pr esenc & ofthe tasge aneledianelenwld bbundby telizaneé cemddins o itd fotdedgtate, Thes, diksence
of the can&jpﬂ:@h m)du%{%tor conpound. A nodul ator that 52 25 JUN 2004

i ncr eases EF RTINS RS ErETRABRLIXPE B Hierrascacs pka lostiigang Waek ner
e . _ | . .
Gechonses tndeaEtabratnd B lIRleRsotle A HARN BindiifoCulRiRicOhe . 101

conpound i Samgesprotdir dambe deteintihedby aliy metHad that\ddting0iRhed Isctweanibe ghidsd and

hi gh-t hr oughput Screeni ng (I TS) assays to 5 identify conpounds that
i nteract wudlded states of thejargebiiotean. Ahe fupctign of the targgtnretein weedyivabe

activit LRding LA af n - ol ypeptide. . HIS as S
perm t gscrgéeﬂ%i ng og(?érlféﬁ%%s ar?g%tg%bse pgft% E%%(c)ﬁﬂﬁ?ﬂ?r#gﬁg%l}tfcﬁ%%ﬁﬁseﬁsﬁa%r.
Cel | - based thiknétliod 89% te3t Bgan@OitcRIM g2 bEhdt Pintitidas! ineRlse pHIFhSftidés, proteins,
receptor-ligand interaction. HIS assays are designed to identify "hits" or

"] ead conpdimds Polyssqchgridesepelznidleatides apbsngl] ofgapinmbleatles.o nodi fi cati ons

can be designed o . inprove,.the . desired. property. em.cal .nodj fjcation of
the "hit" or " _e}‘a‘H"t}é‘%%S'éﬂﬁ&""i léeﬁ%%&oé?néﬁﬁ?% i ferpitped i
st ruct ur e/ agidbeidtier ol CARdl CR&hI BORBE NG BO1 ?@975’, hbdorp@at dth'af‘eiﬂ'{-?f{éé;féf&nce.

pol ypepti de. Another aspect of the present invention is direc to net hods
of i dentd f yfhgtechnique screens combinatorial libraries of 20-30 agents at a time in solution phase

for binding to the target protein. Agents that bind to the target protein are separated from
other library components by sim;ﬁle membrane washing. The specifically selected
molecules that are retained on the filter are subsequently liberated from the target protein
and analyzed by HPLC and pneumatically assisted electrospray (ion spray) ionization
25 mass spectroscopy. This procedure selects library components with the greatest affinity

for the target protein, and is particularly useful for small molecule libraries.

Other embodiments of the invention comprise using competitive screening assays
in which neutralizing antibodies capable of binding a polypeptide of the invention
specifically compete with a test compound for binding to the polypeptide. In this

30 manner, the antibodies can be used to detect the presence of any peptide that shares one




conpounds whi ch nodul ate (i.e., increase or decrease) activity of nGPCR-x
conprising 15 contacting nGPCR-x with a conpound, and determ ni ng Wt
t he conpound nodifies activity of nGPCR-x. The activity in the presence of
the test conpared is neasured to the activity in the absence of the test

conmpound. Wagis Eﬁt?% h( w_ Ml he,.t est ,compound i s
hi gher than t eeact %ﬁd)l/é%n t ésgvg% e agk?%glto?dﬁgietﬂg??&%@%egﬁﬂ&ngt he
conmpound wistididsavedéserbebivedl Fndtih ¢i 4l AnfBhicroiaal Agerth@iicC AR RS LY ilog70f the
sanpl e 20 containing the test conmpound is |ower than the activity in the

“sanpl e | acRPh@li Mo eBp- 212435 by tha disclosure o pduiniis widokpdrated berehi oy t ed

activity. T resent invention is particularly useful for screening
“conpounds 6??%{?519??’3“%&9 “%X in any of a variety of drug screening

techni ques. The LOIHRENRHSH09 Eﬁdima%f ' ' {PLeR .
conpounds whi ch are suspect e%l to rmdulﬂgi@gbg%wﬁ %g%é@%@?ﬁi&%%ﬁﬁﬁ@%&?ﬁ%re not
limted to(nusktic acdlskqiaacs SEQUIENE:2, §EY ID DiGa# hBEQ 0D NvdB] SE) IDAN0Ox3). The

NGPCR- x pol ypepti.de enplo in such a test may be in any form
prefer an y 43 il Reshen Yo DN Dscn SHQID NOSE, SEQUDYOH4, S Ha Np48).cel |
cxarml o, i8Rk 100 HRERI Midtlaenc BG TINGY, SEQTHRIAH. ST ML 12,

conpound beinigo h€d keghendd SEQMBIN@eIY SEQTD NKi:15) @dvSBeed dotettdd ir BB4n itRsid1e

art can exam ne the dimnution in conplex fornmation between nGPCR-x and its
subst r atle dulicatingrhatitheseaoBEBn Pindsingare actnstkcetes. abtcordingly oiatwm@PbiRding

pol ypepti des_of t I nventipon.can, be determ ned by, for exanple, exam ning
the abil i tyalft%erﬁloﬁﬁle Y] e°&@§ﬂ?§?d§&eﬁv%éﬂaﬂ%f@a-| y synthesized peptide 5

| i gands. 'Mémﬂoﬁ%modm‘ﬁ? 'gé/ﬂtgy of nGPCR-x pol ypeptides can be
assayed by examning their abiTity to bind cal ciumions, hornones,

chenoki nes, neurlheapvéntien alsorpravidts methods foe identifyiied £ aioddiasor Jf bpidisg

odor ant s, gnd phot g Alternatively, the activity _of the nGPCR-x
pol ypept i dOEVESA aﬁ’éﬁ%?\'é‘r%dﬁé%ﬁ%@{ék@ﬁ@lﬁg RErtRes ecopprising tre tepe pf:dal or

nmol ecul i | B | JU ' te cycl ase phol i pases
and ion%io Cgﬁgﬁﬁd s?@ﬁﬁsggﬁod#ﬁaﬁrgg&%a %ﬁ%ﬁ%np%@&%%idd%@g@gﬁﬂ@gmy
al ter a GPgRsefadlddn thd Ab3edde®Ta fhitive afodaldibrdnipGuld, (B Radtyct Hndiagept or
or an activity such as G protein- nediated signal transduction or nenbrane

| ocal i zat i &AtWaen thaabingding rapBerAnddhe BGBERtFand fotidentifying @ nasativg medulatake t he
f f ' t wt h , - hydr.ol.yzabl e GTP
nosay such “yEBehndds £E3Me HERSIn Pty oFEERAse ol Riiep R Ve BRRSE ot
assay, a digachingingGarabr HUIBY nGRERAL GHBE bitsaf@ Y thedpluthic BbAdiRoAZRAY, A

FLIPR assay for intracellular Cal} concentration, a mtogenesis assay, a
MAP Ki n2fse compared to binding in the absence of the putative modulator.

nGPCR-x binding partners that stimulate nGPCR-x activity are useful as agonists
in disease states or conditions characterized by insufficient nGPCR-x signaling (e.g., as a
result of insufficient activity of a nGPCR-x ligand). nGPCR-x binding partners that
block ligand-mediated nGPCR-x sigualing are useful as nGPCR-x antagonists to treat

25 disease states or conditions characterized by excessive nGPCR-x signaling. In addition

nGPCR-x modulators in general, as well as nGPCR-x polynucleotides and polypeptides,
are useful in diagnostic assays for such diécases or conditions.

In another aspect, the invention provides methods for treating a disease or
abnormal condition by administering to a patient in need of such treatment a substance

30 that modulates the activity or expression of a polypeptide having sequences selected from
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activity assay, an arachidonic acid rel ease assay (e.g., using

CH] - arachidonic acid), and an assay for extracellul ar acidification¥5qhﬁzn4
as well as other binding or function-based assays of nGPCR-x acti vi

are generally known in the art. In several of these 20 enbodi nents, the

i nvention rehends the h ' in t he
art, such n%c’up(’&n{"} iﬁm}g&é&@s%@éﬁ@% %&ﬁﬂﬁéﬂgo

NGPCR- X ag§t Mgt YL etg m ned by nethodol ogies that are used to assay
for FaRP act(lbw iy, g&%@hﬁl sﬁ\/\ell known to those skilled in the art.

Bi ol ogi cal acti vAgemesthat moHER (X e., irReeipé, Aesreass of blocl)) HEPCRIE detivienbi on
I ncl ude, but are not limted to, the bi ndi ng of a 25 natural or an
unnat ural |eKBEsHOD asay\/m i erasﬁ%hﬁy ippebating eipatatiye axadyleor vaith & oelt N!?éalélﬁlg@?CRs

-known in,th s _qf, GPCR. a |ncI
transrren%rf?ﬁ%xg}?l\fﬁ BH‘E) f@é%d%ﬁ?g dﬂ%ﬁ‘iﬂ]&]ﬁﬂ% Fft Vc?tel n
associ at i oBnGHfAteF oh HGP@I@ktab@\th K expieshiBh! TROCGANAY o@a%ﬁfp@hﬁﬂ @hﬁd' ng of
vari ous guani dyl ate nucl eoti des;” another exenplary activity of GPCRs is

t he bi ndi ngnan:ful&tcs:ﬂs&smhyﬁpoﬁh@PﬁR—mcaqﬂmd gMabpataddeyscoripating 38 etfieéts en nlGPEIR -
known G proteins. 54 2 gN 2004 The ,nodul ators of the invention exhibit a
variety of *dRéfistert o pter GPER capppmds.c cHedretinaipIsynayriaalds fPht o

non- peptid 5”5}%
non- pept i d% a oé% eric eeS;L?Ject or ﬁ?ﬁég%&‘a?ée%éﬁ rg@eqﬁ‘ﬂe pe%ﬁtﬁgsélﬁgd
functi om aduettd ¥BGPCR-0polypptiet@ranGrRORIStchbdivg nutleerie tiolmetorned

non-conpetitive) 5 (e.g., antibody products) of GPCR receptors. The
i nventi on @é&C aqﬂmmxﬁtbeﬁh@ammdbsuseﬁdmgmmm@fmmsmrs whi ch may

be ob d.f h |
ot racts ShonBIReR St ERotima e Bt pgPERTY aotRinrhAReRea
i ncl udi ng td@ﬁ’(@ﬁ%tﬂ iucoti@e o Bephidl affiaBhARbr 1Ry BAGRASH R tridkhaitor

construction, and peptlde i braries. Exanpl es of peptide nodul ators of GPCR
recept ors exbth Histasebend Tonditibhowd mipctiohsyauch astvit infed®mns GuGRRPY RENRI de,

GNSFLRFam QGPLRFani de, SGP m de, VDHVF and. pyro-
EDVDI—I\/FIH?Fi%VdéDD @hfanc%fés%@bma@ewwab al@ffﬁ%ﬁ%fﬁéﬂ &ebiPGit y
i ncl udin 0 g%?co ﬁﬂ%

el ectr ocﬁer‘ril?calté} ﬁnn%zhﬂ%g'l st fhle 8gﬁgjr&es &%h n?ﬂeﬁl or nésioélrrpl e,
Enzyme Assaypenéhsﬁfrﬁwrbﬁﬂvbmégmymmal infisctidr, cﬁdmﬁdpaﬂhmamthéﬂosdemmream

1992, Oxford University Press, which is incorporated herein by reference in
its entiretBarkingopes disgassy Wl%é&ﬁwmmﬁc@uﬁ@@l%‘é@m@program

is well-knq gﬁ r?,ﬁ?lou %J%?&&lt}? rgéntélecﬁéorﬁ]& &Q&E %i@ﬁ%?sx&{, dléﬁhmm@exﬁmounds

per day in
20 severe mental retardation and dyskinesias, such as Huntington’s disease or Tourette’s

Syndrome, among others. nGPCR-x polynucleotides and polypeptides, as well as
nGPCR-x modulators, may also be used in diagnostic assays for such diseases or
cpnditions. .

Methods of the invention to identify modulators include variations on any of the
methods described above to identify binding partner compounds, the vanations including
techniques wherein a binding partner compound has been identified and the binding assay
is carried out in the presence and absence of a candidate modulator. A modulator is
identified in those instances where binding between the nGPCR-x polypeptide and the
binding partner compound changes in the presence of the candidate modulator compared

to binding 1n the absence of the candidate modulator compound. A modulator that
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screens (HTSs) are thoroughly docunented. The literature is replete with
exanpl es of the 20 use of radiolabelled |igands in HTS binding assaygsfjpg 2004
drug di scovery (see WIlianms, Medicinal Research Reviews, 1991, 11,
147-184.; Sweetnam et al., J Natural Products, 1993, 56, 441-455 for
.review). Reconbi nant receptors are preferred for binding assay HIS because

t hey all ow. f : Li Ll i ' : ' t he

bi ity et Hbdhe B0 il AaP RN RISk Be Bilde Daref CoBCurd | |
a_broad vafd®btitell adan okt sor(a38 eatbl dE 8 odBiatdr tet eareary b8 Bétween

- 973-980; each of which is mcorggrat ed herein by reference inits

entirety) . tha nGRGRwypabypentide sl he binding parews companndiis descrbedns aninbibitonal
expressi on of conmbi pant, receptprs, that are.wel|l kno t hose, skill ed
T the art.  suchoe FoEBRE st SRR Rkt LRGP R RELH TR 2281 O i
Phar macql ogj ' SSnB8ik bi ] ; S @h%g-' n
oot aord ?55?1”’@%‘7‘, 15,&iﬁggg%%‘ft$§tehveral BibiolBpibgaBhvib R Elfect Ui | |
2004 ( Vandectivityobioking astivitRevc.) da tlFBGR;x ddogeptid6 AHT 5385436 §yrmit sqrbedingn

o 5o 43 U o e PRI SRl .
Gerhardt, s§n&%§pﬁeﬁ% invh g%?ﬁgp@g@k p&x?tgf’l.ﬁggn RRtactida 28TS alighsé%:@xarm' es

do not prec e use O POSS e ce eXpPr essi on tens,

i ncl udi ng dedignddito édenalf Hiitse dr fleaheorepminds'deavidg@lie desiiet ipeasetrtg ¥l which
98/ 37177). In preferred enbodi nents of the invention, nethods of screening
for contﬁ)uméléqah‘a’ﬁs easchel designedoamaprovecthe desixed PERSFY s £hemitad modificatignof

conmpounds w th..n - _as a‘%ﬂ . @quI ex between
t he corrpoum? gﬁd%@iﬁgéﬂ&?uﬁ%szc ggbagés)is%%/%ﬁd%t?a{%%anga}@ ypircal |y

| abel ed. Afdl@ionshipttbleni the thittandihe AGPERH polppeptideseparated from that
present in bound form and the anmount of free or unconplexed |abel i35 a

nmeasure of the aiother pspset efithe present dnyeation Briiwgisd to mefods of WepdPTE x. 1t s

wel | known t hat ti,vation of heterologous r r. SRS dbbrisi

r econbi nanf®8ye Ii“g]% W?‘éla{erﬁzﬁ' ’ ]\?é:}:elag$§r %qpr%%lg% I%%g‘fl@a‘?f(%s po'(r?fsc('e:’su,1 P& h are
medi at egs byofeacting HORCRINGIE % ROBHEQEH, afd HAermlakly viRiies thé umidahil elodifiest
GPCR by an %gont%]s%t results in e.x'gh‘an e of bound GDP for GIP at a binding
site on thectity fuliRCR-x. oihe agtivitiumethe prasentie 94 thei towt compared yeimersprethiogthe
derivative of .GIP, . GIPyr5SJ., . tpo nmeasure. bindi ng of.. onist,.to the
recept or ( &Hyi;ingheab ‘ffr?frﬂé?)%ﬁttm%d %%@e%‘ﬁg Qﬁg"' ?:%’P’Plglcg%m,'s'%gthi s
bi ndi ng t o yEBERSWLEPLRAd BHibhdr Yhaith@ REtREQ 1h HeSsahPidiabing thel B cHBHRRAQIthOY
decr easi ng bi ndi ngprgo of (#hPy CIS| in the pregg%ce of a known gg)gni st. One
coul d t her ebmpeusowilt hasetinereasgdactivity. Similarly, where the activity of the sample

20 containing the test compound is lower than the activity in the sample lacking the test .
compound, the compound will have inhibited activity.

The present invention is particularly useful for screening compounds by using
nGPCR-x in any of a variety of drug screening techoiques. The compounds to be
screened include (which may include compounds which are suspected to modulate

25 nGPCR-x activity), but are not limited to, extracellular, intracellular, biologic or chemical
origin. The nGPCR-x polypeptide employed in such a test may be in any form,
preferably, free in solution, attached to a solid support, borne on a cell surface or located
intracellularly. One skilled in the art can, for example, measure the formation of
complexes between nGPCR-x and the compound being tested. Alternatively, one skilled
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based on GIPyr5S] binding, though this is not the preferred nethod. The G
proteins required for functional expression of heterol ogous GPCRs can b 2004
native constituents of the host cell or can be introduced through

wel | - known reconbi nant technol ogy. The G proteins can be intact or
chimeric. Oten, a nearly universally 25 conpetent G protein (e.g., Gal6)

oy ot o1 m a0t PG o Lalpine T, SERBL Sy i poREi o OB e C L B R B
protein ac |
native prot %ﬁk&ate%‘éﬁ%ﬁd%ﬁtﬂ?h?&g&ﬂ@béﬁ%%dt0 a nmeasur abl e response.

Exanpl es of such biological responses clude, but are not limted to, the
fol l owi ng: the afhkiatyvityoofaERCR& polypdpddaditecavedtion dah e idetegminiet biyefat i n
specifically 30 engi neered yeast cells (Pausch, Trends in Biotechnol ogy,
1997, 15, 48¥¥20ple: SXapupgs dhe apibily to bindymye agavated by eheapicallyynthgsized peptide

oot on B ulrR, TR, D doHORS BERGRCRA RN e e altavea BYC 2 ot s
be used to ex@ninify theirgbility toT6ibg €4lcbRIdASs hotmonsNEHeRMRIRe] rRtdpaptidys,

intracellular pH an automated system suitable for HIS has been described
for these ph¢yegensitiens, mdratidesdipids, odoyas, Bod pbotens:| Altergatednithgactvdge, 1,

75-80) . .- Mel apap prepar fro nopus .k aevis. .show a.l.i = dependent
change in pPgﬁéﬁt}‘lﬁ{)@%M@%ePﬁﬁeﬁ%nr@S?g efl &gy RTEPT %83%“%%&@P
activation; nidMculds@8d10Mag, thit ndfRAIBDLE aléhyHlscy MsEBiRsphlaaws aka & et al .,
Cur. Opinion Biotechnol ogy, 1997, 8, 629-634). Assays aré also avail able

for the 10megbamelse Thusfmodrators of € HIR myobpaptadesactivity magiattgr £ GRER receptor
phosphoi nosi.ti des aatlj lo. arachi donic %:?ll_ d, but these are not, generally

preferred fomee sugh a3 a PRGINERIORETHS Ol TeRRROTORSNGTIHLY Suches G Beteit-or s

i ncl ude per gpasKt E@ﬂ%j‘ 2 e hSoalibdonht a@(?g' Eﬁilﬂff}ﬂs

ant agoni sts can t;ieﬁ%ndilenti iugg&ggrthe gaglllelll ty togng]ggm ic%g?c y a te?ft'!lﬁe

bi ndi ng of GEERdASHe assayrmaptain dse forme pdag ibrf flonastdye agyeast lgrevthlassaypmadizer
enbodi ment gf the invention, pﬂﬁgﬁ@&gp# transfected CHO cel|s caould be
used 15 f or bysrelyzrdls LR pssAy syc 8 Wb EESAY- AP RseaYg AR mmogitlt  anount s

of the racophi LRGP t NS LSSRE AR B‘%{a?rff woul d
t hen be ﬁseﬁﬂé ec%ptor’gbc?%‘a?%lgéﬁgrs%ga é,%%% oyl ng t’ﬁrei'ur%a i 0 éasggf’laed

| i gand specFLIRR hsmy titreinfrace fubariCat* concajitadon, a Altbganass assey,ya M Kivasé onal
assay, such as fluorescent_nonjtorjng of |igand-inpduged changes in

i nternal Ca2°tigsEt aaﬂaahldemcr?smeg@ﬁée ASEAYA&: ,aqsmgr{g%bﬁ%ﬁma?ﬂw goid), and

transfected %@% t.ak Ak 0g- qﬁE t fh'mﬁ I ly or
i n conbi nat ?%%SS u T e %@%f%?%g i gr %g "Jﬁgﬁgﬁf‘{/"?gﬁgr“g@e vv(())él e an
al t er nat i veassgpeodGPERWBAJt Byt lare geherilly Xdowkh2 it 01 106w dl dfshese n
simlar formats. Mre preferred woul d be permanent]|y . .
20 embodiments, the invention comprehends the inclusion of any of the G proteins known in
the art, such as G ¢, G 5, or chimeric G , Gy, Gooss Gs» and the like. nRGPCR-x
activity can be determined by methodologies that are used to assay for FaRP activity,

which is well known to those skilled in the art. Biological activities of nGPCR-x

receptors according to the invention include, but are not limited to, the binding of a

25 naturai or an unnatural ligand, as well as any one of the functional activities of GPCRs
known in the art. Non-limiting examples of GPCR activities include transmembrane
signaling of various forms, which may involve G protein association and/or the exertion
of an influence over G protein binding of various guanidylate nucleotides; another

exemplary activity of GPCRs is the binding of accessory proteins or polypeptides that

30 differ from known G proteins.




transfected insect cell lines, such as Drosophila S2 cells. Even nore
preferred woul d be reconbinant yeast cells expressing the Drosophi 8 JUN 'Zg]ﬂl}
nmel anogaster receptors in HIS 25 formats well known to those skilled in the
art (e.g., Pausch, Trends in Biotechnol ogy, 1997, 15, 487-494). The

I nvention contenplates a nultitude of assays to screen and identify

i nhibitors of |Thyamddudatedd ofgh¢ mvaGRoRxhibiereuictyr of chemicahstrastanyvehich he
NGPCR- X recep [ i mobi | jzed and jnteraction with a binding partner is

assessed i rfag ggﬁ':‘%@%‘hg@ua Q) NofsE DYeHes mﬁt@%aa@eaﬁ%#{gm as an
DD Uor | GOURRUIMS ook i XA s S7ACR AL A0 LB EA G Pt v

t he nGPCR- eceptor a I Ng partner 1S assess I on
~assay, bot Huhdlidohs aptiegenee iwibitab tongrtitte, ancomnshtitiat end Hbn-bBohpetitieypound.
In either assay, an inhibitor is identified as a conpound that decreases
bi ndi ng bet{®Bedotibrdy prefesis)of R (b resertari Thednvsntion Aeesmet resaict therourrss

cont enpl at ' .5 varij at,.on t he. dishybrid assay,wherein an
i nhi bi t or g‘?‘ %’?%%dﬁ{/}%‘rﬁ%‘tﬁgs?ﬁfcg’t‘%%% OUled ol Bl sk pRGE A on of a
positive sia@{iA4l dritnifefal 8xitdcey BESorChatival i @S sech 4308ialiGRbleculd BbragiesCr i bed in
PCT publicati on nunber WO 95/20652, published August 3, 1995. Candi dat e

modul at or s indndiagtheprodudty of ¢nambinsterial ahamical sppaeachentodibnaty constaction) antlr om

lib [ f et .potenti al tivat ial inhibit . Th

2 nunber - opepfdp irPe Eftites Fepilt Holuhostoh GRLR Seseelers exhhiicor ormi &

mol ecul g, mMagyh : rp?imérrg%hﬁ&hf&i GEEPRPI RFafmide, GNYFRMRidd,2) natural product
co

i braries, and inatorial libraries conprised of random pepti des,
ol i gonucl edtGHYGPAR Kandeyi GP3aPIeREdesle, RIDEDHDALREdnride, iaed pgansi st of

random cherEf cmures, sone of which are anal ogs of known conpounds or
anal ogs of R TR have been identified as "hits" or "leads" in
other drug di scoygy HWied HUBnie ML G i Sind AFHAAIHAA
products, and sone o?g]sé\%usls‘g‘h aﬁgge from enon- I rect gg?sycnt etic organic
chemi stry. tbathotarhetpicoehdivimdtdidy TR @ lautreclentita cdridahs liké, whithe dre degaibied s,
animals, plants, aqr parine organi sns_which ares&sed to create mxtures for

screeni A§ HYr example.dingume sy 4 Fgogticat 4Brrpest 68s- By bivsatbal apd Mo 1Dagsemnt or

mari ne m g9 -Of - agt:l : |ne: ' :
Nat ural pr adaz R Ui Prol WhAH s Stoffordt Pk intty RISHRE LPABMIET
and vari ants ( noThedewfaDNADarcoding GPCRY ihethepdiscdvery mograrisdyweldmo®at ence
282:63-68 (1998). Conbinatorial libraries are conposed of | arge nunbers of
pepti des, disFay§kapablepf weting Beuspdyef wkeeyp sompeunds pgr day; nhighsthroyghput

libraries ar ' . gg'!;i- Loyt esi s

met hods, P%ﬁ?,e“é?t‘f.r %%%%Ph%pr é)’glf %#%ﬁ{segn?ﬁee %c rretllg%gls?t@%tﬂﬁgr 3y gpg{rlﬁ

I nt er estyo ange dpadiolabelled ligands in HTS binding assays for drug discovery (see Williams,
Medicinal Research Reviews, 1991, 11, 147-184.; Sweetnam, et al., J. Natural Products,

D

1993, 56, 441-455 for review). Recombinant receptors are preferred for binding assay
HTS because they allow for better specificity (higher relative purity), provide the ability
to generate large amounts of receptor material, and can be used in a broad variety of

25 formats (see Hodgson, Bio/Technology, 1992, 10, 973-980; each of which is incorporated
herein by reference in its entirety).

A variety of heterologous systems is available for functional expression of
recombinant receptors that are well known to those skilled in the art. Such systems
include bacteria (Strosberg, et al., Trends in Pharmacological Sciences, 1992, 13, 95-98),

30 yeast (Pausch, Trends in Biotechnology, 1997, 15, 487-494), several kinds of insect cells A
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25 peptide conbinatorial libraries. Still other libraries of interest

i ncl ude peptide, protein, peptidomnetic, nultiparallel synthetic 23 JUN 2004
col | ection, reconbinatorial, and polypeptide libraries. For a review of
conbinatorial chemstry and libraries created therefrom see Mers, Curr.
Opin. Biotechnol. 8:701-707 (1997). ldentification of nodul ators through

use of the (Vahil@iBrdetl! /AL RS, OslE), 1906 Newel 89- e narhphibiadickilcat i on of the
candidate "hit" 30 (or "lead") to optinize the caﬁaci%yégf % e "hit" to
modul at e adfayavtigkrersg epab, Guoxera Glviniar in BiotsehnalogyaddY 1 829-fAtIsndseyeral

contenpl ated by t.he i ent(J;g:g_ﬂg’Lc;(_@,gr:‘:l(gf3 | gned LnC e l.ubl e forns of
bi ndi ng par® ,a%ge]‘%p S ng:?ﬁgg%aﬁeﬁgrgrshaﬁdsl Jé%?h%?’?c']u or fusion,

pr ot &i ns, /i)f!cp'},@géfzﬂgyﬂ@ww; 188).UsBéle BRIRHIEs & Badinvclelicenassfsher
non- pepti de nodul ators, as well "as such peptide nodul ators as

neur opepsi dessiblenet] expasssioa systehs, ndtidiagerd] Lines obaantiddom asmptodes, PG agnent s,
and nodi fi ed conmpounds conPr' sing anti body donmains that are immunospecific
for the expPPusdm WQREIIDY the identified nGPCR-x gene. The

pol ypept | des of i} husiRRinifs STRL B ASmRioRs BALFerkDlor bbpounds

I dentification, Characterization a purification of interacting,
regul at ory tpaheHste niEPERYY @fivitatenpriseebstacting testcomponadseeith nG&CRs and

pol ypepti des of the invention by various nethods known, i e t _apd the
pol ypept i desssaiing fosahe presenssof p complex bereen therompaynd and négtié’%gﬁbﬂgﬂ

mol ecul es are incubated.w th the.|lakel ' ﬂz@qr%ggd{cg SiaRvMe
unbound Pol FHEF? ﬁjﬁg%g,angﬁ%ﬁpﬁgﬁ%gﬁbﬁggbﬁﬁg@%ﬁ%ﬁg@bgg%uanti fed. Data

obt ai ned USBHg thati rERREHRE boiAA E6rt, land tiRSnovht Plfreepanincotapkexed labelds o

cal cul ate val ues for the nunber, 15 amity, and_associ ation of polypeptide

with the prmeesue chibplability phihelpeticplar geraprurdde binddo A CREef ul  as” reagent s

for the purification qf nol | es. .t ' | d-nteracts

i ncl udi ng, but nht‘sHeﬁi@@%%ﬁa%afﬁﬂqngptoglf’gs@#%o%e @n%s%épiﬁéesg%%f affinity
puri ficati opcombpahyARBindRsilE if awatienof Wiolspill eskpbmses, witibh areatatjataphy G
colum. Cells and théir nmenbranes are extracted, and various cell|ular 20
subconpasenpotaineexmaesed imthe hostitells dDemmatiopfaGPER byiampeesist KU Pum by

virtue of their affinity t 0 eptide, T 0 t i de. ex is
recovered f¥ #e0 Wwﬁﬁé‘?&ﬁﬁfﬁ@ﬂ&ﬁﬁaﬁ% ﬂ%&%e@b%%?%g’ érr‘glecg%u ehi s

subj ect ed 1 0, RERLEL hoRAMNEAGHIME deHiatvedl TP, GEPIShauenasu diridienolsed 1o
I dentify the capt ureg | ecul e or to design degenerate .ol igonucleotides

for cl oni ngagdmistaotheaepepta (Simgeak, Neuorepert,dBP6.ob 72{783): CRRE FanAiHR yse thig
e Y oo e P SRkl B B B s
smal | er :ﬁ)nd of émi[*S]ainl tHE Bfesence of a known agonist. One could therefore construct a HTS
based on GTPY[**S] binding, though this is not the preferred method.
The G proteins required for functional expression of heterologous GPCRs can be
native constituents of the host cell or can be introduced through well-known recombinant
technology. The G proteins can be intact or chimeric. Often, a nearly universally

25 competent G protein (e.g., Gq)¢) is used to éouple any given receptor to a detectable
response pathway. G protein activation results in the stimulation or inhibition of other
native proteins, events that can be linked to a measurable response.

Examples of such biological responses include, but are not limited to, the
following: the ability to survive in the absence of a limiting nutrient in specifically

30 engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 15, 487-494); changes in
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hal f tinme than the endogenous ligand in a human or ani mal body. Wen an
organic conpound i s designed, a nolecule according to the inventign is
used as a "lead" conpound. The design of minetics to known 2 3 JUN 2004
pharmaceutically active conmpounds is a 30 well-known approach in the
devel opment of pharnaceuticals based on such "lead" 59 25 JUN 2004

conpounds. . i i ] S| ' r I sged to
avor d r anadRreniy E87 clen il S EeeBll oy AR G SRRy f 200
property. REBRDMEDIsE Dews 19987, dou-299)deMioteseende’ BahidiRan BRb & uSedio t he
deduced am no aci d Sequences encoded by the DNAs of the present invention

are usef ul manitdeHgand-inducadrahgsgesrin mengdpeeipfotantiaher intragedlitlar pHyan Autanstdd gher

phar macol ogi cal potency. ri son o e protein seguence of the present
Pventi on_ A HEASE SR S ERS el dgaetione RE ohesf REmos (UBIPEO et Hades. Shoved
a signify Camé,mbz@&iszlsay/remfhg 11998, J,%i@?.”ﬁ%%ﬁﬁorzgﬂﬁfgg&@d%fonﬁﬂ gicgev%oup' ed

receptors. Accordingly, conputer ing can ed to develo

put ati ve t ehdwarligand+depéndent cibngein pigrotm organtiationm tespanst iohetéralkbedud 0 on
the available information of the transnmenbrane donmain of. ot her proteins.
Thus, novelSPGR gethdiopaissesnonshis aswafiqgf%ﬁ%gtwatw@YWCi%@m-fﬁi caH be

desi gned. 14 .4 1] eqggpdi g h | tified by the
screeni ng %ﬁlﬁgﬁgyggﬂglg?gﬁhg téS%ﬁ@é%ﬁ%ﬁ%&r%ﬂ %&Vﬂﬁégéu gr wei ght
or gani ¢ nolmgakhrement 6f conihGsecasd mes»ofge Ihdliding oAMPphosteitiositidles and

conposition can be prepared thereof for oral 15 intake, such as in tablets.
The conmp®siarachifonicacidy byt thaseare nebgenewmy essteryhior Hlohprising the nucleic

aci d nol ecul es, tors | ?@tsl . | ' identified
by the screeni ndﬁe efrﬁ‘(i)&;sa%gsﬁ)éi?i ea&%@%ﬁa?ﬂegg%cgéo%pg%aﬁ?e ii%gé%dﬁs route of
admi ni st r aty@8feta8 CRD Rells, Mivhittagbhisls hedladt@goritatan baidemifiudisthe abilayeous,
subcut aneous, nasal, intranuscular or _intraperitoneal. The nature of the

carrier or tosprsifiqaiymnitar &abinding of GPP-dEpkindmenbranes prppared fremythesecels. In

adm ni stratiopn and rti [.enbodi nen f i '

adni ni st er é4° EFHB'? © f&lttg% Neguds ggﬁ%‘n%rltg{ %?:endsfersa{%if{%gcregg g%lggi?ie used i s
cont ext 5 arfgy thEZbE arstiondf medttitands WHREHRMGH© BighifidAar ARG 6BE rebbmbitees, 161
edition, Gsol, ed.), 1980, which is incorporated herein by reference in

its entiretrgceplirgretoinapthessimembge prepamborscupeld thas Rehised enyseemtersbinding
depend on the disegse. st.a r,econditio 0.be treated and ot her

clini cal fa?éfagﬁ’se”%ﬂewng Wpﬁ’ﬁiﬁ’egﬁ%ﬁ%@ﬂ&i’ﬁ'ﬁ%%o&tge ?aﬁ-émﬁ ﬁcar”(%?r' ani mal and
the route ofyggsivelys alfehdtRaldssdy) SudkORPREALeen RonitbAas bﬂa%(damam&a ani mal s,
bet ween approxi mateél'y 0.5 ng/ kg of body weight to 500 ng/ kg of body wei ght

of the conphangksdmintérmabQali pomreeatibn of eemzhygnd potentisl snpérpanentyriranstected at
20 CHO cells containing each of these receptors individually or in combination would be
preferred for HTS. Equally preferred would be an alternative type of mammalian cell,
such as HEK 293 or COS cells, in similar formats. More preferred would be permanently

transfected insect cell lines, such as Drosophila S2 cells. Even more preferred would be
recombinant yeast cells expressing the Drosophila melanogaster receptors in HTS
25 formats well known to those skilled in thé art (e.g., Pausch, Trends in Bz‘otgchnology,
1997, 15, 487-494).
The invention contemplates a multitude of assays to screen _and identify inhibitors
of ligand binding to nGPCR-x receptors. In one example, the nGPCR-x receptor is

immobilized and interaction with a binding partner is assessed in the presence and

30 absence of a candidate modulator such as an inhibitor compound. In another example,




| ower dosages and is continued until the desired therapeutic outcone is
observed. 60 2 5 JUN 2004 The present conmpounds and nethods, i ncl u?i ngj

nucl eic acid nol ecul es, polypeptides, antibodies, conpounds ident f5i ﬂzﬂgﬁ
t he screeni ng nethods described herein, have a variety of pharnaceuti cal
.applications and may be used, for exanple, to -treat or prevent unregul ated
cel lular gr.omh,. suc C : 5 i cul ar
enbodi nment ,mtlgﬁaemﬁrgﬁg&%ﬁnt%?g?gpggﬁgéfgﬁggaé&ﬁ@%%g t e?réﬁﬁeég?ﬁgérevi ew of

gene t her apyiRIRGRSHY, B5th iBeke Brefenclanibslence G candidateifliRitodGiposad- B3,
which is incorporated herein by reference in

reir its enti reé%(. _Thg res&nt ,
i nvention adither assenrmpasbibitonisidintied 65 2 sgmrPYIdgat dacreasesdingipg bghwesn the

ant agoni zi ng., GPCR- x _nat ural. hi ndi ' Ll in a
el 10 UMt R5eRhRH G pring rith ongr TR AR N L D o1
to one of tgi:ABRYE thelifhibadaPRhRE idRbitboftotibpiteis itftércticpts t 0

ef fect said agonismor antagonism One enbodinent of the present

i nvention, idestiied sy detewttcmoaf agfositive signakjndi trrasfoomed or transdented hoshpalh agn

agoni st or antagoni st _of the protejin esent . i pvent i.gn ri ses :

admi ni st er i ¢f§cHbRA Bdn E’tﬂf’lb‘?ahaﬂtnﬁ'&bﬁ‘ig;to %Qﬁg%ﬁsh%%ﬁﬁnﬁn "suffici ent

to agoni ze of 18,0 QR) GBS ek ARGPEY RieSfvdhiBs LidhlR coipoafdsieleatdd t o
treatnents ftor di

di scover novel seasés, bionedi cal researchers-and
cheni sts hagemdesigaest eitbpnpdtestiat ectivatonsi ot potewthl indiibitars.cTherh are 4 sumbaroft he
function of protein polypeptides. Sone snpll organic nol ecul es rm
cl ass ofloc oﬁhﬁ%&ﬂm $ibagies us they dentificapion, gﬂ%ﬂfﬂgfleﬁ%%?(ﬁﬁﬁsy’ﬁgm@)
Exanpl es of .nol.ecyl.es.th : b Al livkRs tometisan of
protein |ci %eé%lggﬁlr?éﬁ%é@)ﬁt%@%r@gﬁ%% ﬁﬁﬁa?nsggg&@,&g?ﬂslmmnoqycl-isc, icyclic
or heterocygt }aﬁd@ﬁl)ﬂe?ﬁﬂéﬁ;) elipetfucleBfidesWd dgnzOméRculesb Chemird] littariesxvosispel

. 9

1992 by Maguire et al.), vinylene-azaindol e deri va{_i'a\l/e‘s &)PCT 94/ 4%08,
publ i shed JrdAndof chgggqallggrugmqs;mqoféyhighl gx)e,analogso own compounds or analog

1-cycl opropyl-4-pyridyl - qui npl ones ..~ l. S, -Pat 3 yryl
compounds ( .@m%ﬁwv%??%ﬁ%’é’%#%%‘%@z sublgt%ﬁ%gte py"F’?’éq’?ﬁ
conpounds ( kbrSensPasBe b Naichhrd8&iveaGiom At prodyuisnamidonresof wich ariseifves ( EP
Application No. 0 566 266 Al), seleoindol es and sel eni d_esﬁé PC11 \D £

94/ 03427, pubhiditectdd Fpivhetis grearic chepistyy Nobaphpraducy libjanies ate colleetions o

| yhydr oxyl i, ds. (PCT,\W\Q 92/ 21660, _null.i ; b
o) and - BUSRGTEROSN GRIEtAIS H14 % B et er Bt B PR LR e it oY
Cct ober 17, £3,9%eeBingd®: DaYséinettation ahd exfactibh 6hb@iies from soihgilatt ed mayine

reference herein, including any draw ngs. 61 . s
microorganisms or (2) extraction of plants or marnne organisms. Natural product libraries

20 include polyketides, non-ribosomal peptides, and variants (non-naturally occurring)
thereof. For a review, see Science 282:63-68 (1998). Combinatorial libraries are
composed of large numbers of peptides, oligonucleotides, or organic compounds as a
mixture. These libraries are relatively easy to prepare by traditional automated synthesis
methods, PCR, cloning, or proprietary syﬁthetic methods. Of particular interest are non-

25 peptide combinatorial libraries. Still other libraries of interest include peptide, protein,
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide
libraries. For a review of combinatorial chemistry and libraries created therefrom, see
Myers, Curr. Opin. Biotechnol. 8:701-707 (1997). Identification of modulators through

use of the various libraries described herein permits modification of the candidate "hit"

30 (or "lead") to optimize the capacity of the "hit" to modulate activity.




2 5 JUN 2004 Exenpl ary diseases and conditions anmenable to treatnent based
on the present invention include, but are not linited to, thyroid? 3 JUN 2004
di sorders (e.g. thyreotoxicosis, nyxoedema); renal failure; inflamuatory
conditions (e.g., Chron's disease); diseases related to cell
differentiation and honeostasis; rheumatoid arthritis; autoinmmune 5

di sorders; movenggf ﬂié@éﬂféﬁc[a?e Lnngﬂ‘ﬁogé cﬁzﬁfegﬁﬁactfé g?sor Pe%iti%n!c%%)éjgé %egr%?flet Y,

m grai ne; stroke; psychotic and neurol ogica Bers e

ment al di somdkide solablecformiepf Hiading Part@ddy a8 el ag @il hdiag ardibrs 81 ohifesOrder
post-traumati c-stress d| sorder, depression, bipolar disorder, deliri ‘um
denment i a, syieneDivisias| Al Bindingpertaer” aely-se&hhereasm h@adlsnmnmagasmmqnmudes

di sease or T I Q ttent di sorders..incl.udi.n 10 and
ADHD, and dmgéefng{rtgﬁ’l ve%yl u%&?%ﬁ&?%@%ﬁ&%%" 4} &ﬂ?ﬁél? al pyvenent
di sorders, i Hy@mﬁ%@&@%ﬁ&dﬁ&@@%@h@@m&ﬂe&x beinds coltiShk hRBSod,SUCh
as viral mfgeh?:]tlons caused by H"V-1 or H V-2; rrgrtngbo |c,90iz§%d cardi o(f/d scul ar
di seases andpmissthabars ifnmugospecificfor memmmproduqiwf teddeptified GRCR o ance,
dyslipidem a, obesity, anorexia, hypotension, hypertension, thronbosis,
myocar di al _5 arction, cardionyopathies, at heroscl erosis, etc.); 15
proliferative d'?ﬁ‘@ﬁﬁ?p@ﬁ%ﬂe%ﬂﬁ@hﬁreﬁﬁoxﬂareeﬂigicffﬂgﬁ‘ rGRACR TG B4fCh as breast,
colon, lung, etc., " anhd hyperproliferative orders such as psori asi s,
prost at e hyidentfficativa,, cmractehzaﬁmrammﬁcahc&mfdﬂue&cﬁﬁg,gegulﬁai}qirbetml e

hor nonal repl acenen ycysti c ovarl an syndrone, . alopecja, etc.); sexual
dysf unct!f on?PEFBH g?tf?g? ‘%8 frjnte HETPO{J%%PQ%E fhednyention by veriaies and

are resi stagbybis %?dvgn ﬁz}’tﬂ th)éﬁﬁ %&)Ed&%@ t@:@ &gﬂfﬁiﬁ%le%ﬁles.

t her apeut ics as t can ECOITE I oOaval

admi ni ster eEbrcuxainbLe ol raleds erd mcuﬂﬂm&ewa}ﬂ theriﬁjtyedq:folmﬁéespwaﬁt&dmo rdthiddad t or s
only weakly inhibit fupction. In addition, many inhibit_a variety of

protein ki nirbeund pelypeptides,and ths palEpeptide eomplex isquantfied B#tﬁé’é%aéneéélsmg
theraetc I r rmcla e
of acPdur:am stant ang&g@mﬁggﬁlﬁg&b@@r Im&*a e@%@%&g%%%@%@sﬂ ’96/223?6S

(publ i shed Zfgitg and, asé&%xohbfp@bépﬁﬂﬁﬁhﬂ:ﬁ&e@i‘otém(éeﬁf:[dxbes hydr osol ubl e
i ndol i none conpounds that harbor tetralin napht hal ene, qui noline, and

i ndol e subst i t uektbeled mlypepgdesrse alep herfilkasipaggnts forbe pbnﬁsagon@f molecules

substltuent t.1 £ ut ed

hydr oxyl at e t@“ﬁmfﬂh}eg’ﬁ@?ﬁu@em{e %e%é‘flg’g% $%¥§ 1%1‘:%? arﬁle%e
Appl i cat i orepfiesdigbntNFafifitl fidFicaen, of id dﬁsépﬁa)e AleguabntBcoupRGe aenti t1 ed
"1 ndol i none Conbi nat ori al L| braries and Rel ated Products and 62 2 5 JUN
2004 Met hodduematography cehumpe rftellsandiheirmembiapesiayn gxisactesd, anq varioms gellylan
Docket '},‘8

subcomponents are passed over the column. Molecules bind to the column by virtue of
their affinity to the polypeptide. The polypeptide-complex is recovered from the column,
dissociated and the recovered molecule is subjected to protein sequencing. This amino
acid sequence is then used to identify the captured molecule or to design degenerate
oligonucleotides for cloning the corresponding gene from an appropriate cDNA library.
25 Alternatively, compounds may be identified which exhibit similar properties to
the ligand for the nGPCR-x of the invention, but which are smaller and exhibit a longer
half time than the endogenous ligand in a human or animal body. When an organic
compound is designed, a molecule according to the invention is used as a "lead"
cbmpound. The design of mimetics to known pharmaceutically active compounds is a

30 well-known approach in the development of pharmaceuticals based on such "lead”
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221/ 187) and 08/485, 323, filed June 7, 1995, entitled 5 00
"Benzyl i dene-Z-1 ndoline Conpounds for the Treatnent of D sease" §/ 'HQH& ét
al. (Lyon & Lyon Docket No. 223/298) and International Patent Publication
WO 96/ 22976, published August 1, 1996 5 by Ballinari et al., all of which

are i ncor porated herein by reference intheir entirety, including
any- dr awi ngemprawds |Memm@6¢sngm Aeothesisand d¢sting Breagqné@llﬁﬂls‘?dw@awmdomly

conmpounds harbori ot her |et|es as | I nonoc |et|es
ubd To.( TR RESe TETRS? CRBRIeRis P A 88 H5pti5s F el Ba bl
1996, entit @gﬁm ! é\%@ys@aﬂh@aé&fb@hmﬁelalef@a S&hcadshcBat Bb L the AN GES
and Met hods(h or %ﬁgﬁﬁleat nent of Di sgase' by Tar?gt;;l etC al . © to ()ﬁglon & Lyon
Doc ket No. th2 ﬂ%ﬂ)mvﬂﬁioﬂ&se 32831 té désegh dewndrugs, rd@e Epeodmt and thctefore with a
"Benzyl i dene- Z-1 ndol i ne Conpounds for the Treatnent of Di sease"” by Tang et
al . (Lyoh 1&@%%:@%@9&8’%130@2@%298) and WO 96/ 22976, published August 1,

1996 by Balli nar p ds of
testing the biol ogl ?5111 Aot @ﬁ&ﬁ&é&lﬂgﬁzefﬁgfﬁﬂo %g{n'%gun ??SI%FE &0
i nhi bi tion paidneinal the avaitiablé dmmeseheuhbwaﬁ a\sgmﬁdaﬁmbmxflogﬁﬁqmach are

I ncorporated by reference herein, including any draw ngs. O her exanpl es of
subst ances @%Fﬁmf@ie nesden af Gmgotkmﬁaeele%&cmpey A%@?‘@iﬁﬁ qogRPUtes RO g
limted to, host i ns [

qui nagol | nee TRERb et L ARAR iRy GLRAS! 40 BuciBl e A LNRHBE Becc

i ncl ude 9l by HHROWHIL AN RG0S b Ehe&ﬁanbﬂﬂ@@ﬁraﬂé d6iivast oittier pheteini.t Thad, ubeel For
exanpl e, representative 20 publications describing quinazolines include

Bar ker et aligandsbaeRiayl the aredstedprucirsofnGBOR 2 can pgdesigrad.- ol ., U. S. Pat ent

No. 4, 447, 608 bbe et .al S. Pat ent

Vougi oukas ?erﬁ'ful mg()%'"?f%t’ §‘§é1°v?4r‘%‘i"8%‘l% 1%%«1&3@%&%&3@ Pat ent
No. 4,343, 9&%0@@9&0% Yol vafibh areBRA o1 6l &34 di ghit idmbk2ulésinAl ;

Bar ker et al. Proc. % Am Assoc. for Cancer Research 32: 327 (1991)

Bertino, J.RhijchGaseecorRpesiGomér menmcgg@ca@mpqmeaneermmaed therof fargrler

55 501. 360 Ergejuchisin By T etpostih, of PRumalp il r ol 3P marising,
Ferris et ape nliclefd &id Q&%ﬂeﬁ"\(e@orsl?a ideE2tiBbdiad and BAPRAEEs identified
265: 1093- 1095 51994 Jackman et a ncer Research 51:5579-5586 (1981);

Jones et al bythe dhh:@mng@hﬁhwdﬂ%ﬁjbeﬂilmxmbep@ea@dcﬂowmmelifochem stry

(1569) ' Loyshmipisistgn AsminE -t naigBiedls. osh sy Sipmstis SHagaaEsts.
e &ﬁéﬁ%y@%ﬁ%@%?ﬁs 3@}3@985@%%%&%@%%@%met

Het er ocyml i defcnéin thd FfetHjc rbd@Df 18MEni{tiAi80 and Peticalapembddimetizofche irResten ch

47(11):2996-2999 (1977
(11): to be adnglmster%d Examples of techniques and protocols that are useful in this context

are, inter alia, found in Remington’s Pharmaceutical Sciences, 16® edition, Osol, A (ed.),
1980, which is incorporated herein by reférence in its entirety.
The dosage of these low molecular weight compounds will depend on the disease
25  state or condition to be treated and other clinical factors such as weight and condition of
the human or animal and the route of administration of the compound. For treating
human or animals, between approximately 0.5 mg/kg of body weight to 500 mg/kg of
body weight of the compound can be administered. Therapy is typically administered at

lower dosages and is continued until the desired therapeutic outcome is observed.
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Sculier et al., Cancer Imunol _ and I munot her. 23: A65 (1986); Sikora et
al., Cancer 5 Letters 23:289-295 (1984); and Sikora et al., Anal ytig lJUN 004
Bi ochem 172:344-355 (1988), all of which are incorporated herein 3
reference in their entirety, including any drawings. Quinoxatine is
described in Kaul and Vougi oukas, U.S. Patent No. 5,316,553, incorporated

herein by refer i nolines are
Goscri bed 1 Do TS epfnt bty Sldmetis, UOSANGIGE SN A eeldh 0 T e
J. Med. Cheolyp3ptid?8nthbaies,chbfpbhndBdekifiedtbyahe scréeniddetlethbieddsc3bedt 25- 432

(1993); and Burke et al..BioOganic Med. Chem Letters 2:1771-1774 (1992),
all of mlhéwuarbé“? ALY Pﬁplé@mawbéﬂépah%@onﬁandq@w be nsgds faryexamplel, idi ng

~any draw n Ty [ | en_et p.
o o Pty BARE bR led RRel (o, SRrlls e 5o snd uimer ot Tag)
Baker ets a|parnc&.lar ealbodiBednt, tAdprebehd mvb&ulks afekR92)s gﬁehﬁﬁﬁp}ﬁtf-‘&'a revieRESf
Physiol. Soc. pp. 6363-6143: C721-C730 (1991); Brunton et ., Proceedings

of Aner. Agsexthempydspcedyzen, Se@%%&d‘#i@ﬁ?len@s 9!?3&3197’66 &8- 89]13, whidkdper i ment al
Cell Research 199: . Leukocyt e Bi ol ogy
53: 53-60 (149 fa%ﬁl%re& ”m%‘g e'ip ’i’ﬁe%Y 151(5) 2717-2724 (1993); Gazit et

al., J. Med. Chp@ r%n’?%&t%ﬁ@%o(e%@&%ass&%ﬁn&hﬁ& ofthgoni %gﬁﬁx or
36: 3556- 3564 (1993) Kaur et 20 al., Anti-Cancer Drugs b5: -222 994); ,

King et al aptappuizingra nGPCEmaLm&ngbamﬂrassommd@ummﬁmﬂLet ters

74 197-202 1993) ; evl l.d, A The FASEB J. 6:3275-3282 (1992) all et
al .. J. % spopEg 5%%5‘%&%%&0 spifsamma a% fgonist OF prdagonist t%Pneo ab%%t ate

22: 335- 345 SPRAAC %Qm%‘fb ner
et al. I\/bdli%gﬁ%r %grﬁg%%ﬁ?g%%%m( 1993 %%( endu et a |'0IB?1§

Phar macol ogmbaBimeht 5}6:]&&&@8&:1(1&@&2) theif;aslameahml ofhrzating disedses Bod mangsal
53: 371-376 99 auro and. T g@ Pharm and Experi nent al
Ther apeut i &Q%V%%’F‘Si?gmﬁm? )Pr"t?@log ‘h@e%@t mé’Fntanc"WFs Chem

269(36): 22
51: 4430- 4435 f g al )l?t t;’é(aare [ ncorporate ere| n yﬁ{rké}fa rogﬁzgerl n

their emi raﬂtagcmzenGIPﬁldEmgsmandrfamumgs. 64 2 5 JUN 2004 O her conpounds
that could be used as m)dgﬁators | cl ude oxi ndol i nones such as those

described in U. 32 2p&fRH 0 i5poves oY freajments fop@iseages, pipmetical respargharsgadt 23,
1996, | ”C‘I\Eé&ﬁfsgsfs &ggag&gh @htﬂt%fzﬁﬁ,%g%étéh ﬁ:BEf:lﬁQé {halel&%l tpg hgfyuﬂﬂ oY

dr awi ngs. n| ng t osages O corrpoun

adm ni st er ggbttia polymiptides. Somessnchlhmrgasic fioladies fordi £clngofvompaundsthho an
organismare disclosed in US. Application_ Serial No, 081702,282, filed

August 23, masiydate fhe lunetionpfpreeiai Pobmentidesp Brmples o6 molasaiss that have been
20 reported to inhibit the function of protein kinases inciude, but are not limited to, bis

monocyclic, bicyclic or heterocyclic aryl compounds (PCT WO 92/20642, published
November 26, 1992 by Maguire et al.), vinylene-azaindole derivatives (PCT WO
94/14808, published July 7, 1994 by Ballinari et al.), 1-cyclopropyl-4-pyridyl-quinolones
(U.S. Patent No. 5,330,992), styryl compounds (U.S. Patent No. 5,217,999), styryi-

25 substituted pyridyl compounds (U.S. Patent No. 5,302,606), certain quinazoline
derivatives (EP Application No. 0 566 266 Al), seleoindoles and selenides (PCT WO
94/03427, published February 17, 1994 by Denny et al.), tricyclic polyhydroxylic
compounds (PCT WO 92/21660, published December 10, 1992 by Dow), and
benzylphosphonic acid compounds (PCT WO 91/15495, published October 17, 1991 by

30 Dow et al), all of which are incorporated by reference herein, including any drawings.




WO 96/ 22976, published August 1 1996, both of which are incorporated herein
by reference in their entirety, including any drawi ngs, figures or tables.
Those skilled in the art will appreciate that such descriptions arzd JUN 2004
applicable to the present invention and can 10 be easily adapted to it.
The proper dosage depends on various factors such as the type of disease

being treated, e parti r.C jtLon | ' d
physi ol ogi cal 00?1:2 %’%P_; %“%gésg a p‘gﬂ%@giﬁ# aﬁ%&é%%u%%%ﬁfﬁ&%e%@cﬁ:éges oses
for the conpRiéRgsn MeR-E! g drd @t Sintitedad, Bfroi®akbiaBisqe gl ividoRdtidosfst om cel |
culture and ani mal nodels. For exanple, a dose can bé 15 fornulated in

ani mal nodebhgxbedenrd)j el failleier milhemateyy condidinng @tg. ovhronisglasersey dipeases al | y
takes into account th C50Q as determned in cell.culture assays. The

ani mal mdeféiﬂﬁ‘?éoceaja‘ﬁfgﬁ@nﬁ@%@ : meé’s?&léiﬁhﬁ'f%?tﬁl Wgo’ﬁ%‘%‘ﬂﬁ doses in
human.  PlsasgRoRRk, ﬂdvégleﬁﬂﬂsé}a&@g SN dMbrE Q0 (OF., pdiR ufbitng: E2fRIEL €S 1 n

the plasma, tunpbfs and maj or organs can al $0 be determned to facilitate

t he sel ect i psychbtidandpemulsgicaldlisapensopcluding angiety; mdpid disodles,anatee . Such
measurenents can, be carried oyt.  For. exanple, HPLC anal ysis can, be

per for med ORCRTAEIOM, BRHA o EenEFALAR STXIPR ALENIGH RIF-FRETARISFSR GSPHET. | ocat i on
of radiol ab -ﬁgn LA Sy b ]gﬁhgr RE LR US L QRIEIAQGRsBECh as
X-ray, CAT g aﬁssgn - Ull_%gl)%p?%ba’n%s t tdgg]how lé?)‘{eg%%ngl n |E%r§%%d;/ﬁ?gct Tvity in

t he screenkmth adhatmgtddtd dibeise opDotirepdla Syndonie; atdntion divardert mchsiigcADDcan
be optim zed by 25 altering the chemcal structure and retesting. In this
regard, ConpediAdila and degeneratinsslisorgera sweheasidiapansan’ g AEsaner $:RETBhn be

d |, Toxici. ' [ E | ing.th
b1 cod cel | BASED e pRkHE henledt ity e S AblictnS W VERE RIS, 1€
in a suitabkmsedbyMIVIDILHIS ; hidtAtolG and rardidvasculiidisesds bad didoiderssegr.ed to

mce (an untreated control nouse-should al so be used); 30 2) blood sanples

are peri odi &atel3/digbates, iraprivadglusnse talenange dislipidamianebepii gaoreRiae AAPtENSion, 5

JUN 2004 treatnment. group;, and 3) the.s .es are apal wz . ite
bl ood cel | W%@ogbﬁﬁ%ﬁboc%ﬁ’ 9988?%5% flﬁgpéﬁo%ncgrdf?fgy ppear}/h(:lgs‘r;fl {h%fosflégr%g%g? &s
versus pgl ypRIFBRAWS iRedses 8id @ncerd (ézg.r,ramfdr&ﬁ Rarters suehl bié Breh&] calés utlgeid)g
regime with the controls indicates if toxicity is resent. 5 At the

t er mi nat i onand hpperproliferativet disartend pucl aspshdasis prestate hypemplpdiaceie-hihegmenal by
sacrificing., he aninmals ef er.abl In.accordance with t.he Anerican
Veterinary MBAFdesy &e.m@é&g@p@,@o ?4’66& reRjacemen (?Pﬁ"cg\?%%%vémm}ﬂr%%lﬁ >
Veterinary k& Ieré%%gﬁmlaggﬁhcﬁhaggﬁggﬁﬁg_a, Journal of Anerican

Vet erinary Medical ASsoc., 202:229-249, 1993).

Compounds that can traverse cell membranes and are resistant to acid hydrolysis

20 are potentially advantageous as therapeutics as they can become highly bioavailable after
being administered orally to patients. However, many of these protein inhibitors only
weakly inhibit function. In addition, many inhibit a variety of protein kinases and will
therefore cause multiple side effects as thémpeutics for diseases.

Some indolinone compounds, however, form classes of acid resistant and

25 membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by
Ballinari ef al.) describes hydrosoluble indolinone compounds that harbor tetralin,
naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic
substituents are in turn substituted with polar groups including hydroxylated alkyl,
phosphate, and ether substituents. U.S. Patent Application Serial Nos. 08/702,232, filed

30 August 23, 1996, entitled "Indoclinone Combinatorial Libraries and Related Products and
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Representative animals fromeach treatnent group can then be exam ned by
gross 10 necropsy for imedi ate evidence of netastasis, unusual iéggﬁgﬁmﬁr
toxicity. Goss abnormalities in tissue are noted and tissues ar ed
hi st ol ogi cal | y. Conpounds causing a reduction in body weight or bl ood
conponents are less preferred, as are conpounds having an adverse effect

on nmj or or S. ener t he.greater-the. a rs effect, t | ess
preferred t%@&ggﬁggptﬁ%?mf%h%r&%&?ereb t??é‘ﬁt?%?@é’ﬁ?ér[‘go?ﬁ)é’dﬁﬁoct ed daily
dose of a hyriyrgr)ahi 08/4BP30PRERA T, 1895 Rhtifl&d ! nd-Z-Bidafife MO/ day,

‘preferably I to 250 ng/day, and nost preferably 1 to 50 ng/day. Drugs can
‘be del i ver eQotpemds fexthe dir¢afmpntef Diswse| ysTengleg vk (Byonok Iiyee Dacketddo.noi et y

are sufficient intain thera tic eff ' ess. Pl as | evel s shoul d
reflect t hef;%é?tgtéﬁ@ngéfm‘i“ﬁﬁow E’@Te %%*Fﬁﬁ%?iah@ﬁ%ﬁpwsg E‘@tiolﬁﬁﬁmd
the 20 | gwegy BAGHRY 854R AIDFSIHGE mw&&aeiy @vrgf&éécbmu eﬂﬁ%g% x TRNA
transcripts ‘'may found I'n many tissues, I ncluding,” but not Imted’to,

brai n, periipbedalg aoldeavingsplesaibe dsdolipane cheasical dibearies ofl indblisonet @aipotinds
salivary | and, ki dney, adrenal gland, |iver, bone nmarrow, prostate, fetal
liver, col gtl‘?,?b‘?ﬂi’i&qtg?’%%?“cfné?‘ﬁﬁles Y5, 8 FROREHROIPHERTHSII O thgxiBddle

tissues. Wthin | 5%55’ tyl - Qfadl ny
tissues, i nﬁ%d?%%l%aﬁg% ??é? M %Q;ﬁge t o, %dr}tggﬁ’sﬁ%?)lgg% %Eypggﬁa({oaws?tb%%{rz,
cer ebel | um Libeatida tied Relkel Brodactsl andeMistHods fofitss Testmasnt obDikdse” be Jlanf gr mher e
specific nGPCR nRNA transcripts are exgressed are identified in the

Exanpl edd béyens BrerPeekat Naa 224 D), PR/3RY 28 Hedblmedo s entitledof SEQ I D

NO 1 to SEQ 7 . i |
Wil as el e SoldBubfdsth iR TRddRehtdrblud kR dral 0 450
neur ot r ans ngtriyda IdRENE eZ3/2989nad Wi 95228G6] piabllicheda)iis? B, 1996 by BAliageni ze

NGPCR-x and for conpounds with potential utility in treating disorders

i ncl udi ng, 4. teash methpdseef indolinopy sysithesis, msthods of feating the hiplegiead révsy of

nyxoedema) ;. r.epnal  failure:. infl tory condi ti ans . g, r.on'

0 sease . drefiRne cbBleotayip/stlt AFHAEAE PR Flfe ol pertidb B of
rheumat qisd #hich btd ingo atméalﬁ(}mmma;céih%ﬁruqﬁm AP Y@ Btvingd] sorders; CNS
di sorders (e.g., pai nrpi ncl udi n% m gr ai ne; stdrlg%e; . psychggt ic and

neur ol ogi cal di sQthge psamplagoimnbsigncen xapable ofimeduating] kiease eetj viteintlyde, but

depr essi on, anxj et neralized.anxj.ety disorder, post-iraumatic-stress
it Sor dor 5B PEGLURIR toh BRBPSREing LRSS, gnsaan, 2Bk ARRRRIS d8Ser e ent al
r et ar dat i ongyigyskhate rpfostial Chimtink Ahi §EHneRo1Mes kFBR&P 0 Mo infRIdE I E" S

Syndrone; attention disorders including ADD and ADHD, and
known compounds such as those described in the literature. For example, representative

20 publications describing quinazolines include Barker ef al., EPO Publication No. 0 520
722 Al; Jones et al., U.S. Patent No. 4,447,608; Kabbe et al., U.S. Patent No. 4,757,072;
Kaul and Vougioukas, U.S. Patent No. 5, 316,553; Kreighbaum and Comer, U.S. Patent
No. 4,343,940; Pegg and Wardleworth, EPO Publication No. 0 562 734 Al; Barker et al.,
Proc. of Am. Assoc. for Cancer Research 32:327 (1991); Bertino, J.R., Cancer Research

25 3:293-304 (1979); Bertino, J.R., Cancer Research 9(2 part 1):293-304 {1979); Curtin et
al.,Br.J. Cancer 53:361-368 (1986); Fernandes ef al., Cancer Research 43:1117-1123
(1983); Ferris et al. J. Org. Chem. 44(2):173-178; Fry et al., Science 265:1093-1095
(1994); Jackman et al., Cancer Research 51:5579-5586 (1981); Jones et al. J. Med.
Chcrln. 29(6):1114-1118; Lee and Skibo, Biochemistry 26(23):7355-7362 (1987); Lemus

30 etal, ] Org. Chem. 54:3511-3518 (1989); Ley and Seng, Synthesis 1975:415-522
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degenerative disorders such as Parkinson's, Al zheiner's; novenent

di sorders, including ataxias, supranuclear palsy, etc.); infections, such
as viral . infections caused by HHV-1 or H V-2; netabolic and cardi dvalitlud0ts
di seases and disorders (e.g., type 2 diabetes, inpaired glucose tolerance,

dyslipidem-a, obesity, anorexia, hypotension, hypertension, 15 thronbosis,

myocar di al (1578}, Mib6kel] &rail.dMAFHERAR SoBgnce i RRARSe! 167 183 596 @901)} Mini ef al.,
proliferative- di seases and cancers ., different cancers such as

e.
breast, col Gancer Basgaradt £3:32%A30 (lﬁﬁﬁh&bﬂglbﬁ #odrCastle.d. Hesmcaelie Chemmh as

o e Tormi e HODHHEY YBE8 R RRtec S 1. Coneet RBamh AL B0 200 ¥ peci o,
etc.); sexughyithysf MNQtdnbh InBHRIM. LHNEMSunodr P8rAGX@OREE SN ERX (aRYerbe

useful in the treatment of respiratory ailnents such'as asthma, where T
cel | s ar e i bpitére 23:889429 St 18404 amdfikora @oalt, rAaetyitival Bibckxion 2 :344ridt (1988)scl e

is stinulate thronmbin. Cicala et al_(1999) Br J. Pharnmacol 126,478- 484,

Addi ti onal | gﬁj of WP mcamorteliirinitarieh nC§ i hels B, O Pg Fak dravines

activation of t ' : HN .5561999)
- ChGRalInE BIRRLRELS RUuORAVRhEIRILONES. AR s ;556 10

Am J Physi ol 25 Furthernore, masSt have al so” been shown
to have t hr pizbtpordied Beren sy reférerica én #h edtirety( ih@Mdjng hnkodpavidags.183: 821- 827.

NGPCR-x may al so be useful in renmpdeling of airway structure s in chronic
pul monary i nf | anfincliney pxg dgsqribed in DgHe grals, #%@%@-6?8&8?1%&8&1994);

ot el (oobpftef e ARRE 5] Apa s, kA BBk SR A e ket kS50 ©
exanpl e, i neroeay;edd Birkesen] MBiotkExdid VR ACKkn Tabieis@I1 71 -GD4AQLS4DR), dll of el | s
after activation of thronmbin receptors suggests, that nGPCR-x nmay be usef ul

in the trexhishrare ifcorpesated by referghepaindbeir endiretycinelyding spy Arasdinegs,” and

I nfl anmation. See_  Aykrust et. al..(1999) Ci,reul ation 100: - i ;
further exanple ﬁ?@ﬁ%%ﬁ?ﬁ%ﬁi’e‘%ﬁ“i&ﬁ?‘%%{%@ﬁ? ) fs}lené]ggts’l?égl}gﬁgasg%@a’
psoriasis, anafileARIBBIR6Y Q526135298 B03 N B dkkPbral. s L (RIICSH.S1 02 443588 Oi d

arthritis, and thyroiditis. Due to the tissue expression profile of
NGPCR- x, 15 nhi92}iRikener ehriomts. BbysieleBocw pp. 476 -G143:Gah<d 7361 (P91 ) Printen e

Sd 1 on t ool ROMEdingNet AR ASRE: GOt it Soed LiSs R Bkttt el ¢y pes
whi ch cont r ighytendfaf Cell R@s@ﬁﬂﬂ@g%gﬁﬁi }?9322{!25& B3 3I88koSREBido

Nal dini & Carhey (1996) Cell | nmunol 2;" Hof f man & oper 1:995)
Bl ood Cel | s 5BA%3-4Di (4 993); Dobg £6d%, JIChhmirmel. 11(5):2717¢27994) 9% Gamtetrwdl, J. Med.

3 ﬁgt 9|7t5 ) gg?ﬁ%ﬁ%ﬁ%?ﬁ (1@%%tie?ap,%fdegg&gﬁll\{ 3%@55%%5%%“(1%, i%glgeetSt

20 al., Anti-Cancer Drugs 5:213-222 (1994); King et al., Biochem. J. 275:413-418 (1991);
Kuo et al., Cancer Letters 74:197-202 (1993); Levitzki, A., The FASEB J. 6:3275-3282
(1992); Lyall et al., . Biol. Chem. 264:14503-14509 (1989); Peterson et al., The Prostate
22:335-345 (1993); Pillemer ef al., Int. J. Cancer 50:80-85 (1992); Posmer er al.,
Molecular Pharmacology 45:673-683 (1993); Rendu et al., Biol. Pharmacology

25  44(5):881-888 (1992); Saurc and Thomas, Life Sciences 53:371-376 (1993); Sauro and
Thomas, J. Pharm. and Experimental Therapeutics 267(3):119-1125 (1993); Wolbring e?
al., J. Biol. Chem. 269(36):22470-22472 (1994); and Yoneda et al., Cancer Research
51:4430-4435 (1991); all of which are incorporated herein by reference in their entirety,

including any drawings.




arole in the proliferation of hematopoietic progenitor cells. See D Cuccio
et al. (1996) 15 Exp Hematol 24:914-918. As another exanple, nGPCR-x ma

be useful in the treatment of acute and/or traumatic brain injury.dJUN Zﬂﬁ/4
Astrocytes have been denonstrated to express thronbin receptors.

Activation of thrombin receptors may be involved in astrogliosis follow ng
brain injury. Tteetanpouddshidoictildbe afed R eagduiton ¢idlvdd okindNinBBeRRATRECi al
for limting 20 neuroinflammation. Scar fornation nedi ated by astrocytes

may al so behpserdeseribegyin U B rpaignt appjicatienfeniat Noe 081702282 filideAugist23,Hi%Gon et

al . (1998) .Eur i,ache . 766-774: ..Ubl .&.Reiser. .(1997) dia
21:3531-36g;m€9rr8%rﬁ§e%%§“’&mr?ﬁ?%8ﬁgﬁ? ‘(“1‘596'3}“33‘!’%?} %8%‘1‘(38"&‘? 3-591. nGPCR- X
receptor activatiefhodByf deindhigied daangds FRImBSiddR Gy bS adBRMIGSd S0 ARGterdd

prevention of neurite outgrowth. I|nhibrtion would be beneficial in both
chroni ¢ andundenedes of pdiini sompaads t9.ap. orgdesm aeerdistdoset in 1D 9¥pplitation

St e Sui 52} N1 05702, 6 500 St 3,50 45 It e B om oz

Brai n Res %0 $@32F87 puslidhd@ Aughstal 1996 150 bf whith AreiAESFEratddeARSh b
22:125-133. 68 2 5 J 2004 The attached Sequence Listing contail ng t he

sequences akferdnee potheinanitiesy,i iddediag dny prwmespfipaes oohblehe Thoseaskillednnalnd i s

i ncor por at ed @ﬁjei n hy reference in its entk&gﬁy.ﬁg% descri bed above and in

Exanpl e 5 &} Bkl 2RDREFIZE Al FHRSIOREPERPREEADIE ol PrEsEt ARYeaLQR aRb A% SEQ

I D NGO 2,,4S ID NO 43, SEQ ID NGO 45, 5 amno acid sequence
10 ﬁ%S%any\QaE S ?a%eci gt

SEQ I D D NO 42, SEQ ID NO 44, SEQ ID NO 46), and nGPCR- 1007

(nucleic acid seThtgmoperSidageldeyehdsbn vabQud factyes shich 8EQel tipd\6T didedse béiag no
acid sequence SEQ I D NO, 20, SEQ |ID NO 25). have been detected in brain
tissue i ndreetads s RerEgulanrewositiopbeing usidandithe sige andpiysivlegical copditiorgé

userul for PRERES, FRRHRARAY SHERERaadRR B¢ SofiiyAe BBl el e W P 0l ©
di seases angtifliafedrifigially St belhailtupd 0@ wihal Hbdedn Fos eandpld| 5 Ao@eRE be

including but are not |imted to, nmental disorder, affective disorders,
ADHD/ ADIDS ( i forraulatediin aninpal inqdsts; te aehiexaieirraating coneontratieprange thatiniéailyDef i ci t

Di sorder), d .neural di er ch as AlLzheiner!’ i-sease, Parki n's
di sease, rﬁg?sél? t|£i’ea,cc%1 t@%}(ﬁ,‘r %é%zéé%?%amggﬁﬁghmgssﬁ éplrs%esy n,m3%§<1 {%%y
bi pol ar di spa$e us&pPid BBfe/acclatealeddtéririte usthiliddsdsie Audandieur opat hy, neur oses,

and the |like. Methods of Screening Human Subjects
Plasma half-life and biodistribution of the drug and metabolites in the plasma,

tumors and major organs can also be determined to facilitate the selection of drugs most
20 appropriate to inhibit a disorder. Such measurements can be carried out. For example,
HPL.C analysis can be performed on the plasrﬁa. of animals treated with the drug and the
location of radiolabeled compounds can be determined using detection methods such as
X-ray, CAT scan and MRI. Compounds that show potent inhibitory activity in the
screening assays, but have poor pharm-acokinetic characteristics, can be optimized by
25 altering the chemical structure and retesting. In this regard, compounds displaying good
pharmacokinetic charactéristics can be used as a model.
Toxicity studies can also be carricd out by measuring the blood cell composition.
For example, toxicity studies can be carried out in 2 suitable animal model as follows: 1)
the compound is administered to mice (an untreated control mouse-should also be used);

30  2) blood samples are periodically obtained via the tail vein from one mouse in each
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Thus in yet another enbodi nment, the invention provides genetic screening

procedures that entail analyzing a person's genone -- in particuIZ? UN@M
alleles for GPCRs of the invention -- to determ ne whether the i d‘H | dual
possesses a genetic 20 characteristic found in other individuals that are
considered to be afflicted with, or at risk for, devel oping a nental

di sorder or disease ofth rain that is suspected o Vi itary
conponent . W@B@ﬁﬁ?ﬁ,ﬁnﬁﬁ?ﬂjﬁé & Yzeﬁﬁ%r?&%%w&gﬁb%rgg%%ggﬁngg met hod

for det er miyj} g PRhERsGAH addihe Beali ARl fiptiocies Q64 pAlBAlioRGelbAIeehE Al N
in a human subject conprising the steps of ahalyzing the coding sequence
of one or nRemparisIHH ganssof ¢amdolieg hegian vaihithe contradn thdehatasifiopicity 1s
devel opnent potential for the disorder in said human subject fromthe

anal yzi ng spreggnt\Vore particularly, the invention provides a nmethod of
screening a human, suhject .to 4 q?snﬁjd' g[rﬁfé | jyn or
genetic gredi spoéf?qeo RORatoL %i‘rj%ag%gbzépcrql sing’ t e;gﬂf@%@%ﬁ:ﬁg@g@ﬁygg

nucl ei ¢ aci gcaficigeRinfijpagirably, teicesidune witpthesenedcanVeteriBy Mysisate of
a nutation altering the am no aci d sequence, expression, or biological

activity 69ASsoSiafion grotrlines Renort efibe Amaican Yelerinazy rAFTeC TR t hat

is expressed in the. brai wher.ei n,the ! 1,388 46€ or

conpri ses aﬁ“‘éﬁ?"rﬂi” J‘E‘i“&afs]%fqbtlt@mceans efftee%l?aégﬁ/rer%%ﬁ# %b%g? gggég?or?’s?%?’?ng of SEQ
ID NO 25, apd, SEQuiReMififls ok @fthdecb@hdift giupican thenterexafinedrty grodser ei n t he
nucl ei ¢ acid corresponds to the gene encodi ng the _seven transnmenbrane 5

receptorip anekrépy foi mymediateevidencelpusastasiprunpsusd illsssen PEFIY r 5FPEhe
presence or absence of said nutatiqn, wherein th 0] tion
al tering thébwu:&“cﬁndlsé%ﬂﬁﬁeﬁﬁ ang}‘ﬁ?"ggfeoemeeabtﬁ%tﬁ% | g_‘; ’ ggtﬁllp\gﬁ(% of
allele in t@&g#%x%’dﬁc@éﬂ%%ﬁ Rttt @8 bioli Roipohdifs geded préftrsed,al agevel opi ng
t he di sorder. preferred variations, the seven transnenbrane receptor is
NGPCR- 1002 aémp&iias-hholig amaidperss fiert animmjonarenss 9o gevrrals thearesterthe agyerseg
SEQ I D NO 46 for nGPCR-1002 and SEQ I.D NO 25 for nGPCR- 1007, or an allelic
vari ant t heefest thelegs preéerrrddhe c@mpAindent | di sorder. By "human subject” is
meant any. human hei B, PO e xﬁ&mmah tddSe of  hydsbphobike appar ent

t hat met?%ods of ﬁ’éﬂ%té%en iog\%%é?sotﬁ \%vl be o? par?i cu¥ arﬁ)i nterest to

i ndi vi dual s phidiachatil bpenisbereserbbans0fi mgidey,quelsrably hta2 ¥bmalday ANaEeTing
the brain or 15 have relatjves that have been, di agnosed w t. |

af fecting t pecforahint taf0 mgdage AIHgs qagpae liy E$ less q??@'pr?ggﬁg%lg%ﬁﬂqus

determ nati on_,of et h | =1 At it eFrelfivdniass. pipERe Budsect
that correl é??gée ﬁggfﬁ%ﬁéﬁ%ﬁ%@r}ﬁ%ﬁgﬂ oo%&do@&agéeﬂ{/%l or?i ng a di sorder

af fecting t hgolAakfedt AR pdeticytof thodruph Gehemtly, thomorapotent tas comppiidahe

20 lower the plasma levels necessary to achieve efficacy.

nGPCR-x mRNA transcripts may found in many tissues, including, but not

limited to, brain, peripheral blood lymphocytes, pancreas, ovary, uterus, testis, salivary

gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, muscle, and

fetal brain, and may be found in many other tissues. Within the brain, nGPCR-x mRNA
25  transcripts may be found in many tissues, including, but not limited to, frontal lobe,

hypothalamus, pons, cerebeilum, caudate nucleus, and medulla. Tissues and brain

regions where specific tGPCR mRNA transcripts are expressed are identified in the

Examples, below.

Sequences selected from the group consisting of SEQ ID NO:1 to SEQ ID NO:13,

30 SEQ IDNO:41, SEQ ID NO:43, and SEQ ID NO:45 will, as detailed above, enable
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or for a relevant racial or ethnic human sub-popul ation to which the

I ndi vi dual bel ongs. 20 Both positive and negative determ nations (i.e.,
determ nations that a genetic predisposition marker is present) PJUN 204
absent) are intended to fall within the scope of screening nethods of the
invention. In preferred enbodi nents, the presence of a nutation altering

t he sequenc : | - 1002 or NGRCR- 100.7 seven
t ransmenbr a%é&%lg{g)e(tg% grﬁédﬁ% %‘%fene?#t{aﬁgﬁfnnﬁ %ﬁr@gg%@loéﬁn gs & gfcthe@%g{’%& LS 25
i ncreased ramagodized SRCRN dig fOECInaboLEdS Wit potentblaniings id thatiapaaesRrOf such a

‘mutation is reported as a negative determ nation. The "assayi ng" step of
t he i nvent i Bplugmg, bubagt limitedyio t thysieid diserders (ag thipleetokisosis anukaedemg); nerel ei ¢

id to determined.ts ch teristi i ncl udi t not, Liited t Il -
known t echiliss nfarnd el ARarond {4 &nchoBidiiontth ket it anal ysi s
(SSCP) 3@ [&Xfeteatigfiortind hdPhststabR! theudae mmyﬁ%?inﬁﬁm?cﬁﬁﬁd&&@%&é&go )],

het er odupl ex analysis 70 2 5 JUN 2004 [Wiite et al., Genom cs, X - 306
(1992)]; dedisardensngNgrdistirders (el pah énfudiphmigraine; stoka) psycloticlindcher et al .,
Proc. Natl. Acad.. Sci.. USA, ..80:. 1579- 1583 83);, and_ R esner et . at.,

El ect r ophor ¥8fY 0 :dJ%Df -%@%%an&aﬁ@%ﬁﬁﬁmm@s{ﬂ%%% [ Myer s
et al., ScCiBRGEredaiki 498Ric 3 ' h

t echni ques %%owl e‘§/ %9%%&(??8.% TéegGeAI%g% Cs, 1%%0(35 ggﬂs%ggr ?Li‘gtgé'é; ; gg{? l%‘(%{é?%és}’ et

al ., Nucl. dedirgien, Rementi® Seve38tien@Brardftid®d @y dkinesis tauch as Hanfingiom's disehsengt h
pol ynor phi sm_anal extension _anal ysi s

[ ShunakdPf eff _“.I'? %éﬁ’mﬁfl}g‘gl @etfer‘]lggfll gﬁ%}dggdg‘gllﬂg‘gé@%ﬁﬁd PP et al .,
ot A caqieebnerdif fiddb YN b BBl SRS N Rov AR BSIMCA, it
[ Ramsay, G atadiad, stugrabhecl8irgiabeherol);dgfectidis, sutl-ad 8irflliaRS)ionsradséd toeHEY - 1adr. |

U S. Patent No. 5,837,8321; and ligase chain reaction [Wiiteley et al.,
U.S. Pat ent HNG2; Bietabolipgug carpimwascylon disgpsey andstiserders (add aheies, Nat ur e

Bi ot echnol o . 16: - 8)...1: .0f 1 [ [ My nts.are
her eby i ncoirgﬁlda}I é‘?gl @estr%%{rétr?cgh@es}l})@eﬁ -iopéé tii“?’éﬁgg “_?’gﬂ%?ﬁ?%ehé’%‘é“% reterred
enbodi mest  throtebosis) ehycarded infarct G Card OB Ropathi e RERosdlercbR0dicy e grdifeatve T or

exanpl e, the assaying step conprises at |east one procedure selected from
the group cdipeasesandFapeers (&5 didicemnkranicar sucharchreast.icolons bggesfceakd at | east

one codon pof at | : 1 r.. NGPCR: 7 allel eof the human
subject; (b Wg@?%@%%ﬁg%%fﬁe%%&ag%? rgaﬁlsagré) y e'ghg'%aléﬂt %S%ameﬁ"g’ m%%‘ﬁ%’%r nucl ei c
aci d from t fisorder¥ge ¢S il @€dmd1@ BortnonAlpROéhEIR, SEIHISHE Bvirt@ihédine] 0 Or

different fromone or nore reference sequences; (c) 20 performng a
pol ynucl eot dlepecid, gicax somabdydynctiondanangfthass.whet her nucl eic acid fromthe

20 For example, nGPCR-x may be useful in the freatment of respiratory ailments

such as asthma, where T cells are implicated by the disease. Contraction of airway
smooth muscle is stimulated by thrombin. Cicala et a! (1999) Br J Pharmacol 126:478-
484. Additionally, in bronchiolitis obliterans, it has been noted that activation of
thrombin receptors may be deleterious. Hauck et al. (1999) Am J Physiol 277:L.22-L29.
25 Furthermore, mast cells have also been shown to have tbronibin receptors. Cirino ef al
{1996) J Exp Med 183:821-827. nGPCR-x may also be useful in remodeling of airway
structure s in chronic pulmonary inflammation via stimulation of fibroblast procollagen
. synthesis. See, e.g., Chambers et al. (1998) Biochem J 333:121-127; Trejo e al. (1996} 1
Biol Chem 271:21536-21541.
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human subj ect has a nucl eotide sequence identical to or different from one
or more reference sequences; and (d) performng a restriction epgomygiRase
digestion to determ ne whether nucleic acid fromthe human subject has a
nucl eoti de sequence identical to or different fromone or nore reference
sequences. 25 In a highly preferred enbodi nent, the assaying invol ves
sequencing of NUE fldtherAhbbpleiARLEIITEREHSEROLIBISRANEIGE of OBEAOby TUSI NG
any avail abl e sequenci ng technique. |[See, e.g., Sanger et aP., Proc. Natl.
Acad. Sci. ¢dilSAfter Zetivabidh 81 BdeiibinrBcEpjors sliggestx vhat aGRCR -t erayibeaké¢falhiniteé hod) ;
M r xabekov, TIBTECH, 12: 27-32 (1994) (sec%uenci ng by hybridization);

Dr manac et Hpatmenket pnstap] &g $he roks: ot dycells apd gylpmmation. Segwikrushigl 30

5,202, 231, =Y . 00- 652 (1993) (sequencing by
hybri di zat i %ﬁ@%i%ﬁ?ﬂﬁ?g%ﬁﬁﬁgg ‘eczawa et al., Science, 258: 1787-1791-
(1992) (sequenci agfubfiePdiafile Wahkir&@ment fDOMlgh@stot didtases, BicH SGRoLHELS, 14:

824-828 (1993) (Direct sequencing of PCR products); and Akane et al .,
Bi ot echni quadlangnatoryghopvel diseasyltiple spsrasiel ipumprieid artiitip, and tagrgidsis. Des:

499-560 (1977) (chem cal .t ihHat | 2ncing), ~all | ted.h inb5
by v of or encl® e iREE R guRE g€ B BpF KL FRERERh o Bromh BhATHE AR Gene
genomi ¢ DNAerR@idist Rfithese(diRAsds! 888, ol NAVBATS er I, (BHTHY A FIGueH DISHS-ENLE4R

seven transmenbrane receptor coding sequence or portions thereof. In sone
ci r cunst ancbsaddifien wrbkslds, NKoeg/ls and nineeytes ate taksoreritigalicol tyrfes whaetheontribnite

i ndi vi dual j | [1eli i | i
sequenci g BT T8 ARpoRe A At roF (eresr Sruciee NAIGE & Cotesoghor Sk BrmpRtine
the 10 Sequwgsrak; ﬂo%ay&ldo%paqu%p Mbad aeherior DA 1 ss- 87 b dignaatdiant - -

is sufficient. Thi's approach Ts appropriate, for exanple, when assaying to
det er m ne WEVKEAnohPathalri 44:575v88her i nherited the sane allelic variant
t hat has been previously ch% %cteri zed for anpther famly nmenber, or, nore

gener ally, whet h@?‘P@Sﬁ@PQ_gﬁ §ohghkene AT han : Fplegn ragy %"gg%_rﬂi‘aéll&rh@h%]layhas
een previ oys 1’*‘5@&3@8&&%@%@%@@?{% ﬁﬁ:l%gﬁ%rtééllé SEH é:%jgsé?hﬂﬁ%@t he

having a herita nponent . y preferre odi nment ,
assayi ngisst ap ClempnolsBisopefIHrm ng a hybridi zation assay to determ ne
whet her nucleic acid fromthe hupman subject has .a . nucl eotide seg\gjﬁnce

i dentical to or disranethenexampplp HCR™ Ry be B thedreatigent of asute pp/gr

preferred e LOPBLain SN YARELE | ' E%r ' doin _her
nucl ei ¢ aci ﬁt‘l‘g%aggrl vegl om 1 1%‘%531%&"%%3%}8?{%%{ W ﬁflqﬁ%ﬁrlgg&qﬁge W tﬁécgtr(]{g%r
nor e ol i gonughiestdiethronibiareieptorhmapbe gnolied éohitcbgiokia fellowing bofin thiury.
sequences that correspond identically to ab Borti on of  the GPCR gene

1+

sequence t adgpreforesiapbitian elreeeptonastiviGronry be bopefisial fopiniting
20 neuroinflammation. Scar formation mediated by astrocytes may also be limited by

inhibiting thrombin receptors. See, e.g, Pindon et al. (1998) Eur J Biochem 235:766-774;
Ubl & Reiser. (1997) Glia 21:361-369, Grabham & Cumninéham (1995} J Neurochem
64:583-591. | |

nGPCR-x receptor activation may mediate neuronal and astrocyte apoptosis and

25 prevention of neurite outgrowth. Inhibition would be beneficial in both chronic and acute
brain injury. See, e.g., Donovan et al. (1997) J Neurosci 17:5316-5326; Turgeon et al
(1998) T Neurosci 18:6882-6891; Smith-Swintosky et al. (1997) J Neurochem 69:1890-
1896; Gill et al. (1998) Brain Res 797:321-327; Suidan et al. (1996) Semin Thromb
Hemost 22:125-133. |
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1007 codi ng sequence set forth in SEQ ID NCS: 45 for nGPCR-1002 or 12 for
nGPCR- 1007, or that correspond identically except for one nisnak%h ﬁ@@
hybri di zati on 25 conditions are selected to differentiate betwee p&“# ﬁ
sequence conplenentarity and inperfect matches differing by one or nore
bases. Such hybridi zati on experinents thereby can provide single

nucl eoti de poly hi s uence_inpformat.ion about the nucleic acid from
the human subj egﬂ‘gﬁvcg]?‘fg cBte KiTOW FRPIAS the sgausResLIdke pelgnucleotides and

ol i gonucl eogdidastidse6t the itREHEXBET s ratbd héroth b R0 P RY BhlenOf thE

't echni ques outli'ned above involve an analysis erein one pe
pol ynucl eot i de nigdedcribed alsmaynd én Gxample Schefiot, A€ satles Bhcirtigl €GRCRAMORESI S
gel (or in a capil]ary el ectrﬁshoresi S under denaturin

t :
“non- denat ur{EHECEGRTH TeaBRRSe SEQ Q{QZa%E@%éz\“S%dSEQEP\NQéBhﬁﬁﬂrﬂ%gfﬂ&ri‘b‘i:t i s

subj ected tQ.gel..al ' ) | Lor 3 ed.wth)
one or  nr coPEP o EaerRE SR RotS Ro 1 RO RTIR M @ SER AT D

sequences had 1@EPER <007 itgucheic ncid ceqiedenSEQAD NO: 1aBEQID HOPRYA@ID 6f0:$8Q | D
NOCS: 45 or 12 (or identical except for one known pol ynorphism. The nucleic

aci d from 3RECHEETIeTsE SEQ BhH QR SEQ Hp 25 shaye dernedasycterd ia teaibjtissneed t 0

simlar chem . I ments and then ecirophor.esed under
condi tions l\%@r eb@@h@gﬁ%‘%ﬁ%aﬁg‘%ﬁafees“"v“mfﬂl-'?"?ﬁ"é% GIdPRRREHPR

m gration pab&@htors stith @S Sgdliay akdMtadJhidtdRMdreRdle ust O YSNEE KenliBRiogegrer al | y
Ausubel et al. (eds.), Current Protocols in Mlecular Biology, New York:

John W Iley @ngmwads psedul to hegtmengdogical atista®anhd dkrdets. dfuch nteningical Mol ecul ar
Cl oni ng, A Laboratar nual | d_Spring,.Har bor, Yor K: | d Spring

Har bor Lab&dlfeéﬁiﬁ%sr?%ﬁﬁ%og/gﬂf’l’@@§ ‘,ngg’a{ einﬁggg_%‘é‘?%ﬂ’ ﬁﬁgﬂﬂ) hyPHERE ence i n
their entirgbdrdirs LRDEDAAYD ¢QN! Ldntioh BRAIARraditiy DRsdRer M Bba D%ﬁcﬁ of a

human subject” is intended to include nuclei'c acid obtained directly from
t he human silispedet), ded neuralDlipghrdars RA asgiizkximeds flisease APdrkinbards diabassanpl e such

as a blood, tissue, ,or other cell or fluid sanple); . an | so nug)eic acid
o ved 1 GHETEPaind Sl bR s ol vy ot Gr b e bRQIRB LSS, GHlep®y By viay
of nO”"leﬁéuHﬁseﬁ&%f%{lﬁﬁjafﬁﬁhb Aﬁgp\ﬂam%&c%?&me' xist for creating cDNA
that is 20 conplenmentary to R erived froma biological sanple froma

human subj e¥fethaisdfSoreenamgpHunman$pkijecty. , vi a pol ynerase chain reaction

(PCR)) DNA or derived from bi ol ogi cal sanpl e .obtained froma hunman
subj ect. Any suc %&iyﬁbﬁo&ﬂrﬁﬂﬁeﬁ%{" €1 W@@Y@F%&W@? EFERhucl eot i de

ol i thi 1R T R el i I RO o (e
pur poses of GPG8s pf teanterntionentol determine whether the individual possesses a genetic
20 characteristic found in other individuals that are considered to be afflicted with, or at risk
for, developing a mental disorder or disease of the brain that is suspected of having a
hereditary component. For example, in one embodiment, the invention provides a
method for determining a potential for developing a disorder affecting the brain in a
human subject comprising the steps of analyzing the coding sequence of one or more
25 GPCR genes from the human subject; and determining development potential for the
disorder in said human subject from the analyzing step.
More particularly, the invention provides a method of screening a human subject

to diagnose a disorder affecting the brain or genetic predisposition therefor, comprising

the steps of: (a) assaying nucleic acid of a human subject to determine a presence or an

30 absence of a mutation altering the amino acid sequence, expression, or biological activity




In the context of assaying, the term"nutation" includes addition,

del etion, and/or substitution of one or nore nucleotides in th& 5Sﬁﬁﬁggﬁne
sequence (e.g., as conpared to the seven transnenbrane receptor- g
sequences set forth of SEQ ID NO 25, and SEQ I D NO 46 and ot her

pol ynor phi sns that occur in introns (where introns exist) and 30 that are

i dentifiabl e vja sequencin restricti ﬁgjn}lwgéﬁm@m or
other 73 2 aﬁiﬁﬁft%‘gﬁe‘fe&ﬁ?ﬁiﬁ%@. %éeéega}‘ ?%aﬁgr%@hs%/c?pg&%xanp es provi ded
herei n per nibefielRiittRkiedtacdor cWiiaey andmilib atideequenduiteltcts] fearnithd grpupf

the rel evant receptor 1 n the presence or absence of varjous te,qs"t
subst ances.cohsisting &f SEQADNDGS| medSEQ RNOife At roalgicopriadhereeiaed of

screening a person's 5 genotype w,t espect t ' tion,
and correl %h%@nélé&ﬂucd@ﬁg?@ﬁ@égwoflﬂs gc#‘%é seélgm?%ﬁg%g‘é%{sgé%rﬁmw ﬁﬁ -
predi sposi t] oL §if %?%‘3 i HirGr prANpeitig fronFhe presuauemlr @bsenhe
inventio% er"o f%égsmg(b?ret 08&% {hsegflggnirnéﬁfor an1 nC_EPgR- 10(1)32 or nGPCR- 1007
heredi t ary ¢feaidahuidiisnrwisreigeixoprepmce of amhtation aperingte aniehgid 85IvE%e e

t a ios gelopy, | et i .
Che. pat | entexprasBom e tpberal SV PLabela e CuiRBRRMCR el Rl fn BEtelscd O,
patient's %‘&9@%&%@%@%&9% réfelr6d ?eﬁ'iaﬁg)ﬁ%, B tagsnidisbrate | ei ¢ aci d

n
for the pre% e 0 I'on or tations; (c) determning an nGP
CR- 1002 or 1RERER i3 80P @100y PeoGPOR 1008 camptising aginst asid seguendegyet forth in

correlating the presence of a nutation in an nGPCR nGPCR-, 1007

al | el e wbt hSEQ IRE¥@ut far pORER- H02AndorR D 512?1%?3 W&éf?(ﬂééﬂgle‘? & PQ%‘Q"

enbodi nent, the piol Qgi 2] : | sanpl e containing human

cel I's that EBih eé’g’rﬂ?%%%e %‘%g\%(%ﬁs %’%%&ﬁcggr%ﬁ&[subj ect. The anal yzing can be
performed anal ogpyohimhe shtjectassayind gnyietdd teng, ibnopneduyn gr hyaan hs. .

For exanple, the anal yzi ng conprises sequencing a tion of the nucleic
acid (e.g., [tDNA terappatapt thetimetbods pighe PIRgt iRveR Ow%féﬁefpﬁﬁ‘é‘ﬂ%folabeﬁe *" t he

nGPCR- 1002 . of . > 1007 _al l.el es. Qod iR AR OMS BFRAGr and
expensi ve t H‘ﬁ’l‘l“ﬁ‘é‘%?ﬁ’d‘% ‘f?\}gf”@fﬂ es%?% égéﬁgsg@ig‘g&'}n‘g?éfs? s, t he_Qi nvention al so
may be Hrsacﬁéﬁeex@aﬂiéeéiﬁﬁﬁﬂﬂﬁé%e% aiaBhéked with discrdersaffrcting thetbpaidet er i ne t he
presence or absence of an am no acid sequence variation i %"%{%\{B pr ottgei n
fromthe human silyj"scteeniBpdor aurinereasedaisk] i seeanhAgeHEDARAY Qjy ler g ggneti,
fragmenting GPCR protejin via cheni.cal, or _enz . A0k sequenci ng
the 25 r ?SUW%%ROW H’?@? hﬂpaﬁﬁu%fgt%a?ﬁoéﬂgﬁ%%@%ﬁ%%p%% ant i body havi ng
specificity dEQ%%@n Q%fri&&&éilaﬂ‘ecﬁé @b ibgai Biah aRistshr thednfiAGRoPhletiomesnwhole,
al so provides efials that are useful for erformng net hodﬁuzﬁf :

or for a relevant racial or ethnic human sub-population to which the individua belongs.

20  Both positive and negative determinations (i.e., determinations that a genetic

predisposition marker is present or is absent) are intended to fall within the scope of

screening methods of the invention. In preferred embodiments, the presence of a

mutation altering the sequence or expression of at least one nGPCR-1002 or nGPCR-

1007 seven transmembrane receptor allele in the nucleic acid is correlated with an

25 increased risk of developing mental disorder, whereas the absence of such a mutation is
reported as a negative determination.
The "assaying" step of the invention may involve any techniques available for
analyzing nucleic acid to determine its characteristics, including but not limited to well-
known techniques such as single-strand conformation polymorphism analysis (SSCFP)

30 [Orita et al., Proc Natl. Acad. Sci. US4, 86: 2766-2770 (1989)]; heteroduplex analysis
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the invention. For exanple, the present invention provides oligonucleotides
useful as probes in the many anal yzi ng techni ques descri bed ab9Y§JUNQW4
general, such 30 oligonucl eotide probes conprise 6, 7, 8, 9,

10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 74 25 JUN 2004 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32,-33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,

46, 4T, 18 e a0k 0L: 4B 0B HodiSN B SRRUS AR Rl e o2

or exactly “conplengéntary, to a por engseque

taught her eidalysty (Fadched dral, Peici Abll. Adelr $9F US4,80: 1 AL 1583 (1983% hkBRicRher er
‘exactly conplenmentary except for one nucleotide 5 substitution. In a

preferred ewhddeqimaphorasise! 3738041l HD]; dBNA Iseqrencing: RN cteayhget [Myers et
corresponds _j n,the faregoi.n tp a h n GPCR codin equen t aught
OO S PONS el ekt AP IR Lo R T O o B SEER R LA
and 12. kn gng Géabh#k 307 57838211 93N UaH FAbeASAU ORGOH P Ret NYENBTOR S
purified and isolated. In another Vvariation, the oligonucleotide probe is

| abel ed, e.@997)i ehtrigtion fagmentiength pelymongipdn aealysis; sihgld duetaotidh ptiter| N yet

anot her variation, the, probe is coyvalently attached to a solid support.

[ See gener a¥i§ns Slsg[tsg'éq@keéﬁﬂals?ﬁfﬁ’-dgﬁm& }325,6'3%&%?6])3 0d Bastegnserat,
enbodi nent , ' i ' kj | St r t :

asef ul for Grii UET: COR R TIIHTE s emclerO PRet PR F A MR AT APESEE | on
provi des a KB4, 9F502255026611D9)];:DNArMivredbly felysisfRdinagy)@keNarwr@nt al  di sor der
or a genetic predisposition 15 therefgr, conprising, in association: (a) an

h
ol i gonudPeobiotrehuaiagi ! 6a40-48 SFET qﬂnghePGé#t,iq-§i Radey oy A8 91803 lignd Aigasehunan
oot 1003t T gy SIS ES 0o 050 A0S Wt

ol i gonucl eot'I de conpri si ng "6- nucl eot Sequen

i denti cal OHawkKae! NytufOBikPRSIbEY, Y 61 38-39 PIOIOB).PIAIDSS the Fite@ing) @dmentdF2 OF
nGPCR- 1007 gene sequence or nGPCR-1002 or, nGPCR-1007 codi ng sequence, 20
except for lbrebisiagerpamtedly reérenredn deireatiedyf r om t he group consisting of a

| eoti d ddi £ eoti d | et : | eqt i L L9,
and (b) a media oSy MEER oG GhiRTE el B R A0 b bR o
i dent i f yiisng1 gy sefEsuRbs, Fobexabh, tHed AblytodtédconifiRePitqbat bidproediurebab&edv t h

mental di sorder or a genetic predisposition therefor. Exenplary

i nf or mat i onfremrthegroupgonsisting afh(a) determining: aoniiclrepde sespiencedd af jeastrang codons
packagi ng | ls;: and LG an tical stor medi a, t hat. are.readabl e
by conputer & 2 st A nGRERTDE of FORLRL| (P, agfle ol Ui u ot PpierP oS
screeni ng apgyiRINIRLISy 18 AbtkHERE whElRr BhAGHE hbid TR theIRnanhBbjebf RIsHAL | On
provided in the nedia to correlate the results of the analysi's with the

ol i gonucl eoniclemtide sbquenck Hgniwssl to. ol differept faém one dr mare refarence sequeaces; (c)

ol i gonuc] eoti de i.s | ahel ed. .. . . ..
9 20 performing a pglynu(geohde migration assay to determine whether nucleic acid from the

human subject has a nucleotide sequence identical to or different from one or more
reference sequences; and (d) performing a restriction endonuclease digestion to determine
whether nucleic acid from the human subject has a nucleotide sequence identical to or
different from one or more reference sequences.

25 In a highly preferred embodiment, the assaying involves sequencing of nucleic

acid to determine nucleotide sequence thereof, using any available sequencing technique.

[See, e.g., Sanger et al,, Proc. Natl. Acad. Sci. (USA), 74: 5463-5467 (1977) (dideoxy

chain termination method); Mirzabekov, TIBTECH, 12: 27-32 (1994) (sequencing by

hybridization); Drmanac et al., Nature Biotechnology, 16: 54-58 (1998); U.S. Patent No.
30 5,202,231; and Science, 260: 1649-1652 (1993) (sequencing by hybridization);




75 25 JUN 2004 In still another enbodi nent, the invention provides nethods
of identifying those allelic variants of GPCRs of the invention tj;gltJUN 2004
correlate with nmental disorders. For exanple, the invention provides a
met hod of identifying a seven transnenbrane allelic variant that
correlates wwth a nmental disorder, conprising steps of (a) providing a 5
bi ol ogi cal sanple conprising nucleic acid froma humanb atient diagnosed
with a nmentKielectawaetiar, Scigrcs, 23t Y 18-/ i(2942) fseguphraing BEP%@EW?@% or

; (b | yzi th | ei L4, £ t |
Tt ons. | iPaEschel BRECLRas 17 ) CRsRLEREM R Il T

[n the bral By Wbl by { Borthnl ) 6:00809¢ ( E904)ARRATR A Gilberts Riesip! or
conprises an am no acld sequence selected fromthe group consisti nﬁ of  SEQ

| D 10 NO 25EnaymblSES 499-360 (467 Dr (chemizhll tetniinaticar segnencitiggs BbmcompAtat ¥an

the nucleic acid includes_sequence correspondj to t ne o S

encod:Jng 5'It hby aéfelleéflé?sl'rgﬁ@@@&%gay ?‘?‘tﬁ‘ié‘??é’ﬁ’b gfﬁg(?gﬂ’fcot{@@ﬁ(g%e %ﬂeIg gir}% ni ng.
t fi : . : RSAREmE

edeptor v DA SR, E OBl peloe s soARALRGRE MR udved xv

receptor fr I'ng step; entifying an allelic variant
that correl al@stoybdding Beushee alpodticastikeeoft Tnsorhé eircienstantiesi theyanalygis My

expedite 15 this process, it may be desjrable to perform i% e stugi.es in
the pati ent énvohveh gatersiingtion th’éhertheFaﬁﬂql‘éé)‘ﬂltP@S%?é%Sé‘IP&F@"‘éﬁ %’3%8?%“ ;1
markers with di.sease stat.es..T hr l.ncal i-zat | ghed
herein faci MYich @S f’e&’é‘ﬁ’?(fl?%f’%ﬁaiﬁcs%a@g:]% S%}P@&ﬁgméﬁ&a éngh o?r)to%éﬁggﬂérr%‘réker.

The for egpi R JERENGh SAfchS RRIbh ehiBeelifing terdleit @mGRER is sofficine Thsent i on
toa 20 nu r of disorders having hereditary conponents that arge .

causative omppivath jsrpgioppeteeforgsampleswhen assayiag todetemmeyhelenops By, one
preferred variation, the. disorder.is a t,al | | east
one seven t MGRPRE the sAR¢ gﬁehé:ovmtﬁ% hﬁ&f‘% Eﬁglg’gglyﬁg%ﬁ%%@%% no

aci d_Sequence, ael fhf Heier 6 de: Mohetflgivihesh peisor's gecmmntontdies andllebcs o
contenpl ated as part "of the invention are pol ynucl eotides th%é&}co%ri se the

25 allelic wariantthatdesbesicpreviousy charaetarized and carrpiataduith a med bti des
encoded by the, alleli (i vari ant , sequences, and oligonucl eoti de and

ol i gopept? d ¢ HIPBYIS™-hat  enbody the nutations that have been

| dent | fi ed. Such abepiplEny fietthel ubbilinidht thd isBayiag bep Comgriascheriohhingased
assays for identitying le conpounds and therapeutics for treatnent of
the di sor derShyHrilizatisnagag to tétermine wnther pucieicieeid from thethuppan sublesbias a

g 80 2 o S S8k o Shi bt b R YefodRB6 e

preferred embodiment, the hybridization involves a determination of whether nucleic acid

20 derived from the human subject will hybridize with one or more oligonucleotides,
wherein the oligomcleotides bave nucleotide sequences that correspond identically to 2
portion of the GPCR gene sequence taught herein, such as the nGPCR-1002 or nGPCR-
1007 coding sequence set forth in SEQ ID NOS:45 for nGPCR-1002 or 12 for nGPCR-
1007, or that correspond identically except for one mismatch. The hybridization

25  conditions are selected to differentiate between perfect sequence complementarity and
imperfect matches differing by one or more bases. Such hybridization experiments
thereby can provide single nucleotide polymorphism sequence information about the
mucleic acid from the human subject, by virtue of knowing the sequences of the

oligonuclectides used in the experiments.
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enbodi ment, the invention provides a purified and isol ated pol ynucl eoti de
conprising a nucleotide sequence encodi ng a nGPCR- 1002 or nGPCR- 1007
receptor allelic variant identified according to the nmethods degcjyNeH
above; and an oligonucl eotide that conprises the sequences that
differentiate the .allelic variant fromthe nGPCR- 1002 or 5 nGPCR- 1007

sequences set f ' : : : ' | .S0_provi des a
vector conpri si ﬁ%é@%%eﬁg‘ﬁ%%@fqﬁ?ﬂ@?@p?%%%gﬁc %W{%irsgﬁe?%ﬁh O\l}gct or); and
a host celperformsspolymedeotidd mippstioacdsety, wigt, bntahwlyetianiak eRbirdfhdésiveat or .
The invention_also_proyvides an_isolated cell line that is expressing the
al l el i ¢ varPaifta eapdfary slegsaphoresis systsai vadeg denaturingarispardesattringreanditionsel | s;

ified ILs . ' ) h 10 .enbod h [l eli
purt {129 PAIERLLAGL 0 saL DL BAALL 1655030 bt e 2Ll

1 e .
variation am no aci ? sequence. ent 1 on

provi dess a adftckitite do-aded k) G G HRE keFbrRdcfnitiGd £944, IEESRIURRGE.

encoding a nGPCR- 1002 seven transnenbrane receptor protein of a human
that is af fEREREnGPIIAG sequeners irvige asoding; sequenceidensail tb aibbrynpartienvf SEQ

hybri di zes e,L£0 nent_..of. SEQ | 1 45 under the fol|lowng .
hybri di zat i@%@ghﬁf’%&r Iepicel A5 PRt T eredmopigy po %ﬂ%ﬁﬂs@g-a{fhisuﬂﬁcecﬁdn a
hybri di zat i fRfin Sie) Minh S subRIFPEABHS S 10R3%e ' A %-%4,15% 10%
dextran sul fate and (b) jvz\:gghi ng 2 ti rr?eﬁfésg“:]ﬁor 3 ?ﬁerjlsé?@gg%%& Ei}ler?négmgésh

sol uti on coApniy meptBedts a8éGeartbctvpisivssedamdenvdoaditions wherepplthenucl eot i de

encodes a nGPCR-. 1002 ami no aci.d. sequence that differs from SEQ ID NO 46 b
at |east?orf® %@18868‘?5%1%5?&'@ EFVDgg]S‘QW?t&H Ridtr g RS they eantain identiealt s isy

a met hod f | I oy tor P’?ﬁ% ' [ hVEL Y
conpri si ngQ:'tE %ﬁe&gfgé p[fsgw(:)?&t a c%{r?lgtﬂggﬂt ?r?g (g c',)é ex%ragéscglksﬁg h?‘%gc a‘?’lt Bezﬁgcg’ ’
vari ant i n Ndve YprleskhnéVdeyl & Sodshincall98MA099) and Pathbrobl er 4D detsat Molecular

conpound:; nreasuring nGPCR-x bialogical activity in the cell; and (c
i drenr::t i fyi n(g&)amnguf? gﬂ?’?f%"%a‘éﬁ’%éF%é%ﬁ%&#ﬁ%ﬁf@w@@&d@@lﬂe‘b@@a Fgrbor (o)

i ncreased ' bl Il ' ence of
the. put at | uo nusy droe WHB, bR s tidtel Bk i R e M S ] ¥ e
appar entts f r om t He thetdndet of assxping) the terianpleizsacld of2 hiBaansubie! id thtéded
actual, while the repai ning Exanpl es are rophetic. Additional features
and vari at it@#Reluge UGS 36jd RPN dirertihlom b humen subiachtrse, DBI& o1 RYAI n t he
art fromt ' ' i,cati i in h il.ed .
descripti onr}’fmzﬁgéﬁfdf’rx chfx?é bgélghn‘?%g@ ' réeés&grag%:%% oéﬁhg%asglg’aosr%éﬁé g?:lggg g‘fudtsﬁ%lple)’

i nvention. sndlatoingeleid id débReddfon Reclsie &Wﬁm&b@ﬂpﬁohﬁmemﬁﬁh@uga& be

re-conbined into additional enbodinments that 41lso are 77 25 JUN 2004

i nt ended adawpeef soplimiting ¢xamplasi wall knpyve ppecedigeedst fanhereating GPMA that is

conbi nat,} on, | | ifically nention abovye as spe or

oo nch el 55 € SRR T Mol R AR5l e REFor
amplifying (e.g., via polymerase chain reaction (PCR)) DNA or RNA derived from a

biological sample obtained from a human subject. Any such derived polynucleotide

which retains relevant nucleotide sequence information of the human subject’s own
DNA/RNA is intended to fall within the definition of "nucleic acid of a human subject"
25 for the purposes of the present invention.

In the context of assaying, the term "mutation” includes addition, deletion, and/or
substitution of one or more nucleotides in the GPCR gene sequence (e.g., as compared to
the seven transmembrane receptor-encoding sequences set forth of SEQ ID NO:25, and
SEQ ID NO:46 and other polymorphisms that occur in introns (where introns exist) and

30  that are identifiable via sequencing, restriction fragment length polymorphism, or other
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such limtations which are described herein as critical to the invention
shoul d be viewed as such; variations of the invention lacking limtations
whi ch have not been described 5 herein as critical are intended ag Jaditelds
of the invention. EXAMPLES EXAMPLE 1: | DENTIFI CATION OF nGPCR- X A

Dat abase search 10 The Cel era database was searched usi ng known GPCR
receptors as query sequences to find patterns suggestive of novel

t o G
protei n coupchaapese ebheoyasioupadivity\eaamples prayised bepsn pepibdrierpieaioniafh t he

GCG program BLAST. .det erm whi.ch ones re.the st |ikely candidates
Co encode. CRFGELt e Bt el ety R B O e s dErct  apence

al i gnment  ppPeiHRd tday shlsPateaS a guide. 1s Briefly, the BLAST al gorithm
whi ch stands for Basic Local Alignnment Search Tool is suitable for

det erm ni ng sequéme eclatediemoidiment,Ah¢ swbntiongirowiles mgthodoof scBieving 2 pee®@a)s
215, 403-410, which.js incor fe erein.by reference inits entirety).

Sof t v & 31 oPence Bith gL BY Clral See P R PE ShLRSSBRFB LR 1 he
Nat i onal Ceﬁfa@%?;cﬁﬁor &%gw B%SE:B%FBMH ase (for gvenetic counseling). For

(http://ww. n n. ni gorithminvolves first 2
i denti f yi ngexunggie she invegtiee provites apadthod dfSempning fordentGRORAG02 bonGPEBF ds of
l ength Win_ the query sequence that either match or satisfy sone

posi ti ve- val Y&berediiash speptad disoeder genglens inie hyman pREien. COTHSIIRSRe F1FBS She |
core t hr eoHORH (AT EecRay ERer bt Eubidite fiucgaal achilBe RELGILIBE PRAGS Vor

hits actjpasadeestdudifg stdquehtedtdofgsppdinghe saill afidnts nGBER - D02 @i nGRCR-260T hem
The word hits are extended in both directions along each sequence for as

far as the adelesi G Poalyaps ghiwleisaad éordhmpisaence of @ Euiaiion ok muyRiARs: €©br t he
dhit oS o g . : ) i t
\évg(r)r e :‘alsl 'Sﬁgc]%?aﬁw gt;'hn(rﬁ gggg?@?%kﬁé roﬁlwer?g ' ﬁu%%a@%i%}ei%}g%hggﬁeg’e; '? he

cunul ative s6REIRLIMOMR PfreseAd 6f DuRELAH arfthGPCR-100D er AGPCRUI GI7i alisleokitione or
nore negative-scoring residue alignnents; or 3) the end of 30 either

sequence i sberedittrzanertaligirdencendtype-i Inapmptarsdembedimant, thebiglogicabsannie e

the 78 2 5 JUN, 200 Ltivit d of th | § h
pr ggr am s e8 %5k SHEP Slﬂ%iaﬁahlﬁhg\blﬁ gﬂ&%ﬁﬁ%?menﬁﬁc pﬁ%‘%ﬁi@@% g‘%:bi%t‘ng
mat ri x ( seeThHeRhiQFihg@hn B perfbinA-anhiRbbusleAtle astbiing dbsefibed BPrrecdlitng

10915- 10919, which i$S incorporated herein by reference in its entirety)
al i gnment s pBagrphs OF orsyaeie theoamalyZngroni@iseddeguening a portion ofdepaieleiron of

Do 3569 56id te gy D1VA o RFAS Ee foribd Ethprishe ht 183st ond Codbh of e nGPERT002°"
or nGPCR-1007 alleles.

20 Although more time consuming and expensive than methods involving nucleic

acid analysis, the invention also may be practiced by assaying protein of a human subject
to determine the presence or absence of an amino acid sequence variation in GPCR
protein from the human subject. Such protein analyses may be performed, e.g., by -
fragmenting GPCR protein via chemical or enzymatic methods and sequencing the

25 resultant peptides; or by Western analyses using an antibody having specificity for a
particular allelic variant of the GPCR.

The invention also provides materials that are useful for performing methods of
the invention. For example, the present invention provides oligonucleotides useful as
probes in the many analyzing techniques described above, In general, such

30 oligonucleotide probes comprise 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
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5787, which is. incorporated herein by reference inits entirety) and
Gapped BLAST performa statistical analysis of the simlarity between two
sequences. One measure of simlarity provided by the BLAST al gop#&tjim0E
the smal |l est sum probability (P(N)), which provides an indication of the
probability by which a match between two nucl eotide 10 or am no acid
sequences u CE&r. ' r I el ke 45S 42 C l.der ed
S ar To D AR Gars S R St B SR S BB R RS
conpar i son 46f 47,8, 4%,dr SounklRbtidachst baoe aséfieitertbislieidenteil, briegadtRss t han
about 1, preferably |less than about 0.1, nore preferably |ess than about

0.01, and reEplepreatasy a9|aporienof mbimanGBUR geneesquens taughb hergin (oeallelires ar e

performed wth the ogr.am. ST _versiaq .08, A  collection of 340..query
am no aci d ‘&aifd ecr%(gﬁ b‘%rtﬁé\}]égkﬁl%cr% @%ﬂx\é%mglg%nw ?@5?tc€ﬁr 0?%“3%03’8%1 c DNA
sequences UsibittBeAIAN Fﬂi@rr@di bABOERest, e dligdRudiedtiies Bavet Rauddedhat 0. 01 vere

coll ected from each BLAST search. The am no acid sequences have been

edited to rcemespendei tha foregring magnerie adwman£iPGR ootlivesequencsitaghit hewirt,
alignnments with 2 roteins.that are n el > i lL.tiple query
sequences ﬁﬁ?z“ha_ c"@a’éi ?%ﬁ?ﬂug}c%???@#??ﬁ%ggﬁgﬁg}%ﬂ&%&ogﬁgi on,

al though egghar, Qﬂ@ﬁgén&@éﬁﬁﬁé’brcﬁ)@\bﬂhe%%bﬁ i§ REiRATRd Y€ U ggi%

procedure is used to determ ne the region of maxi num conmon over et ween
t he al i gnmaratiod, thenoligenecladtidpuprobe sdahetadc e g., withi ssradieipotipej chrambplsste | dre
consensus DNA 25 region. The pracedure for determ ning this consensus

i nvol ved? t fo Hat eba?%lilq{dae?ﬁ%#@@ﬁmcsml?&ﬁ qﬁgp tg&isAld FRRPISt: ogr am
MSPcrunch t 2,480, aF r.9 LSy tabular report the start
and end of [g%egé&g@gnrrentg .Lgﬁ tﬁé‘?ggi%%’r%"geoﬁfﬂ‘é aa(tract ed. This

i nformation is Usedeledentiolimant)thpinventicteproviges kies coanpriving reagamtanthavae| ap.
These regions_are reported in the formof a uni quelgégguence identifier, a

start and tEefubpg prastising metpdsRiAhe,inveRtiony, Hog exatep Hyentonpevides akices

defi ned by 'ng?ay\g{ act ' o] : EH%}' .sequence
file usi ngfﬂ%%#on%m etcbﬁ%?%g%%%%g@ﬁ%H{rgglacg?\gsggér}%hggse Ioglggﬁnto a
non- r edusdakdrefoetcobprisitig) in dsbeciativnd rpdan ¢lipoapcledifdeasefas ssenpdope fort h phrap a
set of contigs and singletons were defined as 5 candi date DNA regions

codi ng for ideotifrsg polyeaerrhisys ihe Bumag REPERH 02 s mOP( R 19Qr severyr ¢ her
sequence anal ysi Furthe C8§: o ves 4

sequences pqrraa'([alél%l 8%2 ygirés%p{é){ gggyg;r%doq. rggﬁ%!\%qsdd%fc o%é%‘éﬁ?eas cia%%ggéf’lstaa{hﬁ g‘ﬁ%eed to
ol factory GRGuéhce that is identical or exactly complementary to a portion of a human nGPCR-

1002 or nGPCR-1007 gene sequence or nGPCR-1002 or nGPCR-1007 coding sequence,

20 except for one sequence difference seiected from the group consisting of a nucleotide
addition, a nucleotide deletion, or nucleotide substitution; and (b) 2 media packaged with
the oligonucleotide containing information identifying polymorphisms identifiable with
the probe that correlate with mental disorder or a genetic predisposition therefor.
Exemplary information-containing media include printed paper package inserts or

25 packaging labels; and magnetic and optical storage media that are readable by computers
or machines used by practitioners who perform genetic screening and counseling
services. The practitioner uses the information provided in the media to correlate the
results of the analysis with the oligonucleotide with a diagnosis. In a preferred variation,
the (;ligonucleotide is labeled.
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NGPCE 1003 10 For nGPCR 1003, the transnmenbrane regions for the sequences
that remained were determ ned using a FORTRAN conputer programcall ed
“tntrest.all" [Parodi et al., Conput. Appl. Biosci. 5:527-535(1934MN. 208!y
sequences that contained transnenbrane . regions in a pattern found in
GPCRs were retained. One of these sequences (Celera GA 6691258) consisted
of a fragnent o

f . the. above SEQ.ID 1with a signifjcant 5 hopol.ogy to the
rat putative GPCR @Aﬂ&%&ﬁf &mﬁelﬁ@m&@?n Prexyden e i@g#;—g’aﬁ@ng those

transmenbr a ' )| . i St a
comput or pr oS P G B R BEGHERC oY Rin R B EI, O
1998; 6: 175efimplavae imkhdomprovives welshddof idéntifying hse i trgishraibyimesigliy EB
M 1.01". Only, sequences that contained 20 transnenbrane regions in a
pattern foultHan thapesmelnies avithaa mentalylisafe. peraprisesstepyel: Jagprewémgi r was
obt ai ned ;w at | r ot ekn-c led r r Lynmaea

st agnal is‘? c%{r%(ljép%i ‘gaé E#}%Bir‘l'ec aﬁi’Br"\é%u(gécn I,iicﬁﬁo Caﬁ%@&&auﬁﬁgﬁééﬁ ?X&oﬁéuasmemal
LSU40491) . dikbeles o mnaﬂieqaa&mw%mﬁ@ﬁro@@mﬁﬁ 885t Perlye CBPAHlyZnd\e thisRsE as
query sequence to probe the public human genom c nucl eoti de database in
GenBank (avagifl 4e1 the aresgmreaig eBHomoTmRtioRfoN/aCkeaaoTie/seyRiakadsmatmbransi ng

TBLASTN. A high sgoring_se n air.was discovered in Honb sapiens
gonom ¢ contHeEPRR LRt BT B s e H5Fn (s 5f RARIIRE sibm BeE RRE M eed as
query sequepgenioPaihpPBies'th abhihd i@ B iRn @ debcRATHER B8R orhp CARARNESTKEQ ID
receptor 2 using the conputer software GeneWse (part” of the Wse2.1.20c

package;10avhid:2fl endafEMID. Narifeor.aacllali¢ Sofantthesiodyaedsheraih the Biclaiegcid, 30
Thonpson JD, G pson TJ. Nucleic, Acids Res. 1996 Jul .15;24(14);2730-9.). The
result 80 2“%9 RISSINSBCE CRFESSPRRFIRER the BERe %ﬁ?esﬁﬂﬁﬁnﬁ%o%iﬁ&b?‘%ﬁﬁ’ﬁ“
sequence hoppl QEOMS 6O ' @F BB SRS Ben® Forthd 5Ned@s

di vided into several e&e%?f@g?n& he regl On G?Bgéi?%gﬁthrngﬁogrh 661,3842n?n t he
above hunmansgyenarmemembrann cecepton fiom sakd analy@ (@ sterd; @04, (d) Mentifydmpsae alelene
regions for the sequences that remained 5 a conputer

) re determ ned usin
progr am TM FaAnt ghat Wﬁla%aﬂ@ﬁéﬁ?%%thse@ﬁfm%ﬁége dF"FHH’é‘H’&%%n—EO £ sin
a pattern fgau ' : ' : R [ Ly was
ob!toai nedvai tﬁlﬂlpﬂwg%i?@p%%ﬁré@é@%rot €l n- cguf)tﬁglgg Eﬂelglg tagérﬁitggﬁ?ﬁ;e&%m use

GPR73 gene (HeknBmilieshNaecdiroldiE 4Brotipsomanaakeisrritindisehss stesn The ohromiséthal gene

was used as_query sequence to probe the public human genonic_nucl eoti de
dat abase 10localizftiopsatsapmevided hereirdpititates ideitymesadnYHYeEERGRBEL Bai r was

discovered |p HOMBmal marker. |
The foregoing method can be performed to correlate GPCR’s of the invention to a

-

20 number of disorders having hereditary components that are causative or that predispose
persons to the disorder. For example, in one preferred variation, the disorder is a mental
disorder, and the at least one seven transmembrane receptor comprises nGPCR-1002
having an amino acid sequence set forth in SEQ ID NO:46 or an allelic vanant thereof.

Also contemplated as part of the invention are polynucleoﬁdes that comprise the

25  allelic variant sequences identified by such methods, and polypeptides encoded by the
allelic variant sequences, and oligonucleotide and oligopeptide ﬁ'agmen;cs thereof that
embody the mutations that have been identified. Such materials are useful in in vitro
cell-free and cell-based assays for identifying lead compounds and therapeutics for
treatment of the disorders. For example, the variants are used in activity assays, binding

30  assays, and assays to screen for activity modulators described herein. In one preferred
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sapi ens genom c sequence Z69648. This sequence was used as query sequence
together wth the am no acid sequence of GPR73 gene using the conputer
software GeneWse (part of the Wse2. 1. 20c package; avail abl e %8 JUN 2004
www. sanger . ac. uk/ Sof twarel Wse2/, c.f., Birney E, Thonpson JD, G bson TJ.
"Nucleic Acids Res. 1996 Jul 5;24(14):2730-9.).  The 15 result reveal ed part

of an encoqgfholihif! the BRRHAHE Igﬂﬂﬁédaﬁafs ) 'é‘ébi?é}is' R73
in the above hunanlﬁ’geﬁom c se uencea et ween nuc%ggﬁogggkgéq%Q t Fir oug
33934. Thi sweleetidascghenceentatined nGPORe peit @chBIFSTH0T reesptagaiaistvatiast Cel er a

human genqm ¢ _dat abase to buil ont i quous sequence covering al so the
C terni nal 'deatified ﬁc‘é’fd@gﬁ%%%ﬁtgﬂ‘g‘r&é@wg\ﬁgawé angpn gligepycicat and

sed for acaippsngHEl Rl i SRR, A St B RO 0T 9
Thi s provi ¢ePAmQ0T sdqpendes getddsih aSAQ IDANOS:45e@d€nC The diveaGhiCRsb 006 ( SEQ

I D NGO 13 and 26-27, respecti] yelége)é. NGPRCR- x cDNAs were sequenced directly
usi ng an ABI®IJes3 YRSt SeBwEsing bepolynudentide épreferabli pmexmressionasptorkdnd a

Bi osystens ,Di_vigi.on. . PE/ABD, _Foster Gty n 25 the | . PRI SM 1 Ready
Dye: booxy ar AR oRed i sty et 1o @as e lBR B piepide 25
sequenci ng preAasd Sisslartaen tde A0 exPraasing 1o allli8 ¢t BINER sba?ia@ptﬁeg uenci ng
was performed using an initial denaturation at 98C for |I mnute, followed
by 50 cycl eurifisdl nell mismbiaies dwimgpch scbsrpndfied p@gpaptider agiGysthetn geptideattedl i ng

t 50C f 0 ., d.ext [ t 60C 4 m nut t
cycl o5 4ha g Ao SR STPR By S BEr PR ST PRE R er
EXt ensi on s A4WGh broViaed bl 91, BboRBrid M Aha 15500 FBRBL kXN

filtration cartridges (Advance netic Technol ogies Corp.,” Gaithersburg,
MD). Each ragdeRCRl0p2 seientiranameibrute dedeptop ppdtin of a htiman ket oolffected witth ah i s

then centrifuged.in,a sw ngi ng, bucket centrjfuge orval |, nodel 6000B

{ abl et op itondsh SRe i R o bbb TRl e SLID

Col um- pur iy 'd'i%jdﬁ!& : : yg,'ﬂ:g.ges and

t hen di ssol%%%qi%agpﬁheg?]%ﬁ%%&ygﬁoa I ng ggﬂﬁétﬁ?g%%bgig%ﬁ?ﬁjo%ég for r$am' de,

8. 3 MM EDTA2°arid ahybridightién sdbitith conepeising§0%% Tdrmasddy!1e5SDEr eM MaC1heeted to

90C for three minutes and loaded into the gel sanple wells for sequence
anal ysi s usiexigan sidfarpagizp) %éiue&aélmGSS‘@qMéW@rﬁngCsn a Wash pdutien ned by

abor . ) Sompfisiad 5 SSE o ACE SRR SRee Bohel Phiceeile sRiigRs = BERSH o
sequenci ng 106p affifo X84 SedlicRédthaealfion Rith BEQ MUNERLRBY Sifedsh ba¢ fBiduen from
both DNA strands and by re-sequencing difficult areas using prinmers

anneal i ng at di fAmexsmplhrycassayoios using the adlelic variants is a method for identifying a
20 modulator of nGPCR-x biological activity, comprising the steps of: (a) contacting a cell

expressing the allelic variant in the presence and in the absence of a putative modulator
compound; (b) measuring nGPCR-x biological activity in the cell; and (c) identifying a
putative modulator compound in view of decreased or increased nGPCR-x biological
activity in the presence versus absence of the putative modulator.

the invention will be apparent from the following
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Examples. Examples 1, 2, 3, 5, and 14 are actual, while the remaining Examples are
prophetic. Additional features and variations of the invention will be apparent to those
skilled in the art from the entirety of this application, including the detailed description,
and all such features are intended as aspects of the invention. Likewise, features of the

30 invention described herein can be re-combined into additional embodiments that also are
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sequenci ng anbiguities were renoved. The follow ng Table 5 contains the
sequences of the polynucleotides and 15 pol ypepti des of the inventj q

Start and stop codons within the polynucl eoti de sequence are iEBHMﬁfp%d by
bol df ace type. The transmenbrane domains within the pol ypepti de sequence
are identified by underlining. 20 Table 5 The followi ng DNA sequence

nGPCR- segl DO <SEQ ID NO. 1> s identified |n H saclens_ 25 30
CACTCTCCCL. intBd NESPES Se. esRCyR TRt pation

TGCACTTCT%@TTGAGGTW %r @%Q%@%%@%

GCTGAAGCT CAGIAGTI ARG cH e HEdchBUA ReteIEs RAA it6l tHRGAVRANGE SEREDLE Beed 14>
is the predicted amno acid sequence derived fromthe DNA sequence of SEQ
I D NO 1: as such; variations of the invention lacking limitations which have not been described
CPQVVSFSSLRADASAPWAL CVLWCS V. QALLLPVF'L CDRYRADL KAVREKCVAL MANDEESDDGEDG
|_RVAF>GRv535Pﬁ %S&FPS%‘V é&ﬁ@?ﬁ‘é(’x\%ﬁ@?]@é‘aﬁoz<SEQ ID NO. 2> was
identified in H sapi ens 40.

ACACATGGT GCAACACAGCAGAGCCAGCAGCACCGCT GCCACCAGCCACAGCGT CCEGCACAAGTGELGEC
TGGGCT CCCCRABMPBTBSGT GCAGGCCGCCGECT GAGCAGCAGGT GCAGCAGCAGGCAGAGGECCCAGGT G
AGGGCGCACACACAGGT GGT CAGGT GECGT GEECEECEECACCAGT ACCAGGECT GGGAAGAGGGECGGECCAG |

GCACT GCTCCABEAMREELABENEEAEAETI0 GTAGCAGAAGAAGCGCAGCGTTGCCA
82 2 5 JUN 2004

GGCTGGTCTGCACGAA TGCAGCAAGT CGGGGACGAT GGCCACCATGT GG
CAGCCAAGRAAGAT GAGHE Ce AGAOWEERTR GSSHEbTIT G BEAGACATT

GGACGCT GAGCAGCCAGAGGACT TTGCAGCCCACCGAGGCCGAGCCCCT GAGGGACA
At TS U est , opppisdyeeentors. Positive hits

were further analyzed with the GCG program BLAST to determine which ones were the

most likely candidates to encode G protein-coupled receptors, using the standard (default)

alignment produced by BLAST as a guide.

15 Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search
Tool is suitable for determining sequence similarity (Altschul ef al., J. Mol. Biol., 1990,
215, 403410, which is incorporated herein by reference in its entirety). Software for
performing BLAST analyses is publicly available through the National Center for
Biotechnology Informaﬁén (http://www.ncbi.nlm nih.gov/). This algorithm involves first

20 identifying high scoring sequence pair (HSPs) by identifying short words of length Win
the query sequence that either match or satisfy some positive-valued threshold score T
when aligned with a word of the same Iéngth in a database sequence. T is referred to as
the neighborhood word score threshold (Altschul et al., supra). These initial
neighbourhood word hits act as seeds for initiating searches to find HSPs containing

25 them. The word hits are extended in both directions along each sequence for as far as the
cumulative alignment score can be increased. Extension for the word hits in each
direction are halted when: 1) the cumulative alignment score falls off by the quantity X
from its maximum achieved value; 2) the cumulative score goes to zero or below, due to
the accumulation of one or more negative-scoring residue alignments; or 3) the end of

30 either sequence is reached. The Blast algorithm parameters W, T and X determine the
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10 15 20 The followi ng am no acid sequence <SEQ ID NO. 15> is the predi cted
am no acid sequence derived fromthe DNA sequence of SEQ ID NO _2:
GQOHVGAANGAQEDVAFNLI | LSLTEGL GLGGLL GNGAVLW.L SSNVYRNPFAI YLLDVACADL? ﬁLJ@;H:IZI‘WV

Al VPDLLQGRLDFPGFVQTSLATLRFFCYI VA SLLAAVSVEQCLAAL FPAWYSCRRPRH TTCVCALTWA
LCLLLELLLSGACTQFFGEPSRHLCRTLW.VAAVLLALL CCTMC The foll o ng DNA sequence

'?EZ&I?A%%%L\OO?K%%% | D.NO. 3> lvvaﬁ | de%ig N S%I’I g@;&&ﬁﬁ%{&&%

CCGCTGACA m&&%ﬁ% (g@sﬁ@m@@m@w
CTGACGGTGCT TGCT CAGGCCT GCAAGGT AGGCACAGGT CATCACAGT GGT GAAGAAGCT AGGGAA
ATTGAT GGAGATSAAAGHLARSGNAG B TWOT GACKTIBABGCAREERA HErAT B \RETOGEAGCHAEABENAGA

s e D BELAE oS s LA AR P
fsg:qug\r,]\ncg dgm ng"ﬂir %nlﬁ‘%ﬁluﬁ%ﬁ&hggggénce of é&m?%‘%%ag&egs& €63, 90 48@3aci d

| PVFLI LFI ALY/ GG s WidoShamMBR e S\Bi\ e fr AGARE 11 titirally) MG iy SNFHGE TS| NFP
SFFTTVMICAYLAGLSM_STVSTERCLSVLW Pl WYP. CRRP. ELSAVVCVLLWALSLLLSI LEGKFﬁL 83
2 5 JUN 200rerfor 2 grtigigahepabigs of dbe dmdlaritydistrecadyogeamentrs. |Qregesasurs

|dent|f|ed |n! %E ﬁ%@ig?? M&%&?ﬁ&&ﬁ ] ;] ”k&‘}’r%‘&, ar

CGCT CCCACT T\l hpk 6 & al fdicaion 6X3Geh
CGCATAACTTGGT

CGCCGGAGCCTGI The no > is the

predi ct ed ‘é?ﬁsh%récﬁ’ﬁ“% ﬁggko%}'??\%légljﬁ &'u%gr%cg}%fn SEQ I D NO
4:  VLPGRGPES %ﬂ%hWVHM%MQWRWE&%MMQMMPSL
ASELSTGRRRLL LCHVW SFOAGA

less than about 0.1, more preferably less than about 0.01, and most preferably less than

about 0.001.

15 Homology searches are performed with the program BLAST version 2.03. A

collection of 340 query amino acid sequences derived from GPCRs was used to search
the genomic DNA sequence using TBLASTN and alignments with an E-value lower than
0.01 were collected from each BLAST search. The amino acid sequences have been
edited to remove regions in the sequence that produce non-significant alignments with

20 proteins that are not related to GPCRs.

Multiple query sequences may ha\.{e a significant alignment to the same genomic

region, although each alignment may not cover exactly the same DNA region. A
procedure is used to determine the region of maximum common overlap between the
alignments from several query sequences. This region is called the consensus DNA

25 region. The procedure for determining this consensus involves the automatic parsing of
the BLAST output files using the program MSPcrunch to produce a tabular report. From
this tabular report the start and end of each alignment in the genomic DNA is extracted.
This information is used by a PERL script to derive the maximum cormnmon overlap.

These regions are reported in the form of a unique sequence identifier, a start and the end
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The foll ow ng DNA sequence nGPCR-aegl OD5<SEQ I D NO. 5> was identified in

| f. sapiens: &5 JUN 2004
CTGTGCT CGGGAACGT GECGECCATCAECCCT GEECCECGACGEEECCATCACACGECA

CCTGCAGCACACGCT GCGCACCCGCAGCCGCGCCT CGTTGCT CATGAT CGCGCT CGCCCGGGT GCCGTCGG
. CGCTCATCGCCCT CBCGCCGCT GCTCT TT CA CCGRERCGAGGT GTGEGACGCT CGGCT CCAGCGCT GCCAG
GTGAGCCGGGAACCCTCCTATGCCGCCTTCTCCACCCGCGGCGCCT C@@TW
GTTTGT CTACOBGSARM g semensecd :

GAAGCGGT TGCTAGAGAAGGAG

-IC-BCAGCTT CCAT%FGEA ' CBCGOCCAGAGAT CACCT GGGGC

' G
CCACGAGGACAAGT TTM&M@@MWWW&:@ GGCA
CGCAAGT GAGGGGT TCGCCAGCT GCGT ACT TGGT GCGCGCAGAGGAAAGGGT TTCACAATCTGCACGT The

fol | owi ng amiogeam pheips Afjerassemblgrath phrnee satdf cprtigsriad singlgtersyeresdsfmed ot d

[ CPACL VA Ve%%é%l?ft IR PORT RSP AAT L REP SR e e VB o

VSREPSYAAF gKl YEAAKFRFGRRRRAVL PL PATMQVRGGL RNVANGKFt LLEKE
AASRVGEWAEA NGA SPGAH DKFAI SSSAGTEGLVTGSPGTQVRGSP, AAYLVRAEERVSQSAR The
fol | owi ng DNA sedushersenf@RCRasalgsioiBaSE HeDemoyal of sequenpesameyippsy isojated,
sap|ens

AT@T@WM&WWWTMW&%%&TCA TGGAGCCCATGOCAC

TTCCTTCCCAT b ACAGCGACTATGATATGCCT TTGGATGAAGATGAGGATGT GACCAATT
CCAGGACGIT GATTGTCATTGGGATGECCCTGGET GGGCATCATGCT GGT CT GCGGCATT
GGAAACT TATCT T TATGE0GEORETIES] (HeGhAGAMEAAS CBRECANDE '
CAACCTGGCCATCTCTGACTTCCTGGTGGCCATTGTCTGCFGCCCCTTT A

SO s
GTCAGGGA %%WWT@TGA@W GT CT CTA
TTCCCCCTAGATSH 663Th e A T FaCnet WGWEWTWCCT
TTTCCAGCTTTGITC. The fol | owi ng am no acid sequence._<SEQ 19> |% the

predi cted &MniS9AF8) cosisied ob2a dremerip @%mqvaéﬁQ\W%&%@w@%‘é@

N I AALVRAGRISETRDS APARSH CORRVCERRERDY VAT SIE L7k AV LV Ve

VSTNALL, Al Al DRVQRQWGODRREGRNGHIVINGRskn¢abrile YRGV fOPROGEMBERSKAGRLFDIEKSS PF
PALE determined using a computer proéram TMHMM1.0 [Sonnhammer EL, von Heijne G,
Krogh A, Ismb 1998; 6:175-82; available at the website,
“www.cbs.dtu.dk/services/'[’l\ﬂ[l\/[l\d-l.@/". Only sequences that contained
20 transmembrane regions in a pattern found in GPCRs were retained. One high scoring

sequence pair was obtained with the human putative G protein-coupled receptor Lymnaea
stagnalis conopressin receptor 2 (GenBank Accession AACA46987; locus LSU40491).
The amino acid sequence of conopressin receptor 2 was used as query sequence to probe
the public human genomic nucleotide database in GenBank (available at

25  www.ncbi.nlm nih.gov/Genbank/index html) using TBLASTN. A high scoring sequence
pair was discovered in Homo sapiens genomic contig NT_000380 (chromosome 7p14-
pl5). This sequence was used as query sequence together with the amino acid sequence
of conopressin receptor 2 using the computer software GeneWise (part of the
Wise2.1.20c package; available at www.sanger.ac.uk/Software/Wise2/ , c.f., Bimey E,

30 Thompson JD, Gibson TJ. Nucleic Acids Res. 1996 Jul 15;24(14):2730-9.). The result
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The fol I owi ng DNA sequence nGPCR-segl007<SEQ I D NO, 7> was identifiegs jjm 2004
H. sapi ens:

GCCTTCATCTGCTGT TGGAGTCCATACTTCCTGTTTGACATTTTGGACAATTTCAACCTCCTTCCAGACAC
CCAGGAGCGT TTCTATGCCTCTGT GATCAT TCAGAACCTGCCAGCATTGAATAGT GCCATCAACCCCCTCA
TCTACTGTGTCTTCAGCAGCTCCATCTCTTTCCCCTGC 84 25JUN2004 The fol | owi ng ani no

: |
B oo D D PO bl B S5 MR AR5, ) Suengg der ved

AFI CCWSPYFL I F I |
o oue LR M EE R RS OB LSRR SFRR gL | o o

GAAAAGCAAGCCHAGIERTMETTEAR Ttk ﬁm&}émﬁﬁﬁfﬁmim CCATTCCCACCCTGAT

CATATTTGGGAAGAW GTGGCCTGACGACTGCTACT
GGACCCCATACATGA dheesrencee that eempainedywi ng

ACOOCAT!
Gor i vea fr o e Bk Lot o g é’&’%&*mﬁm Snly 3B lchis SRS

EKQARVLI VI AkféhsSieinttiphiiTiepronicRi bablerani\il BPOBS VWt E Ysviihd M\ FA MYEH deofihg The
foll owi ng DNA sequence nGPCR—seqhm9<SEQ ID NQ_ 9> was identified in H

sapi ens: sequence pair was obtained the human putative G protem-coupled receptor to the
CACCAGCACAH ] )

GAGAGGT TTTECEIECTCCEAG GAX G LETC

GTGGGCACGGT: WM WHIRHdh Ao/ eabrhicl AiohedyGAEdialts b

GGCTGTGCAGATCACGCCCATGGCCACGCT CCAGCAGCAGGAAGCAGACGCCAAAGCCCAGGC
GCCCAGGECCGACACGATGAAGGACACCAT CCCCCTCCTTCTT JT
mmmmmw%%&x& S et

GGGACCT GT AGHHEARC A0 Q@%ﬁ W M@@M&%@&@@CAG
TGTGGCAGGGCCTTGT TCCT TGCATAGGAGATACT GTGAACAT TGTCACACGT CCCTCTTCCAAGCATTCT
GTATTGGCT Tﬁmrtfaﬂth@WiS@ h2fopeckegedavtighlerat s EOgEDaNGY Softwaie§Wisad/, c.f.,

5. °5 OvrVL CBEREDR RS RO SO B AT AN PRy RS

LCSTLP HA. esult revealed part of an encoded protein sequence homologous to the amino terminus of
RLSNAKKQAVHTVME WWSFI' L SAL PAVGWHDTSERFYT FI VAEI G GFGVCFLLLVGGSVAMGVI

GPR73 in the above human genomic sequence between nucleotides 33449 through
33934. This was further extended by repeated BLASTN runs against the Celera human

genomic database to build a contiguous sequence covering also the C-terminal half in a
separate exon as revealed by using GeneWise and translation of the nucleotide sequence.
20 The Celera human genomic contigs used for assembly were GA_21679130;
GA_65467205; GA_36816495; GA_53193385. This provided the nucleotide and amino
acid sequences of nGPCR-1006 (SEQ ID NO:13 and 26-27, respectively).
nGPRCR-x ¢cDNAs were sequenced directly using an ABI377 fluorescence-based
sequencer (Perkin-Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and
25 the ABI PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each
ABI cycle sequencing reaction contained about 0.5 pg of plasmid DNA.
Cycle-sequencing was performed using an initial denaturation at 98°C for 1 minute,
followed by 50 cycles using the following parameters: 98 °C for 30 seconds, annealing at
50°C for 30 seconds, and extension at 60°C for 4 minutes. Temperature cycles and times
30 were controlled by a Perkin-Elmer 9600 thermocycler. Extension products were purified
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CTAI ALFQTLAVQVGRQADRRAFTVPTI WEDAQGKRRSS! DGSEPAKTSLQTTGLVTTI VFI YDCE Rt 2004
VLV The foll ow ng DI VA sequence nGPCR-segl O10<SEQ I D NO. 10> was identified
in H sapiens:

COGGTAGT TGACAGGCCAGCAGACCAT CCACAT GOGGT GGT AGGAGAGGCAGGT GACAGAGAAACAGGTGG
CCAGGGT GAGGGT GTAGAAGGT GGACACGAAGACCT TGCAGAGACCCT CATTCCACT CGAAGT CGEGGOGC

TGCCGCCGCAGCT $§%§§%$é$$%§%g$$GCCA VS v
TGﬁACACACIﬁ&%ﬁgﬁg%%éﬁgﬁggﬁ Eﬁ%ﬁggﬁﬁ‘ ‘ ;
TGX)CAGCAWA %{;@;ﬁggm %m&% AT
The foll ow ng am no aci d sequence I D NO 23> the predicted am no

aci d sequenizahetecenuefiigéd na twieginidusien ventrdfige {S&E]! hidddRTAEG0B tabletop
MSDERRL PGSAVG\/\L VCGGL SL LANAVG L SVGAKQKKWKPL EFLLCTLAATHM_NVAVP] ATYSWQ_ RR
QRPDFENNEGL ¢30iiigs, 90 xdend ranties pRMBEHPRITHRT S Heo a BT SRleg equence

gﬁﬁ&%&%@%@@%@%w

CAAGTCTTGT TIGAIGE B G0 SREGACIAGEBFAGGIT AT,

GGAACAGAAAGT ACAACAGT GAATGGAAATGACCAAGCCCTTCTTCTGCT TTGT GGCAAGGAGACCCT GAT 85
25 JUN 2004Dextran). The samples were then heated to 90°C for three minutes and loaded into the

CCCGGTCTTCCTGATCCTITTITCATT )

GCTTCCECATG%ﬁ%ﬁ%&%ﬂeﬁgg??%%%ﬁ%ﬁfﬁ%§%$CT X o
AT G GBS %&I;IQT&@EQMGE@Q%T EB@EQJM@

CTTCTTCACCACT GATGAO CCTTGCAGGCCTGAGCATGCT CAGCP. CCGAGC

GCTGCCT GF COSTIRET M ECEseAdilyT SYrarGaeat:edGotboeatachianed T BrentdcenenrmeGr

GTCCTGCTCTGGGCCCTGTCCCTACT. GCATCTT TCTGT TATTTAGE

T ot GACTCT COTTae @wm&%%#& B

TCTGIGGGT CCA( Q%ggT (G SIS

TACCTGACCATCCTGCT CA GTGCTGGTGTTO

etk et Toehinint GRGIACCCTG
CCTCT eteec GCCCT TTGGCATTCAGIGGTTCCT
AATATTAT GGASglIEARE A HIpOTHRA ST IETAOVELT GT CATAT TCATCCAGT TTCAGT TGTCCTGT CAT

CACOUGAT CCT CAACCT B SR OBR AL A SR A OGS REABRAACATG
CTTCOGT GACHH I oFIE Fvdatthv St LB LGN EREAGI A G Beduhbd

are identified by boldface type. The transmembrane domains within the polypeptide
sequence are identified by underlining.

29 Table$
The fellowing DNA sequence n@GPCR~segl00l «<SEQ ID NO. 1> was identified
in H. sapiens:

CACTCTCCCTEGEGCCACTCTCAGGCCATCCTCACCATCGTCTGACTCCTCEGTCETTEGCCATGAGGECCA
25 | TGCACTTCTCCCEGACAGCTTTGAGGTCAGCCCAETAGCGETCEGCAGECCCAGAGEARCACAGGCAGCAGT
AGGECCTEEECCACGEGAGCACCACAGCACGCAGRGTGCCATCCAGGECECTGAGECETCGECCCGCAGEET
GCTGAAGCTCACCACCTGTGGEECA

The following amino acid sequence <SEQ ID NO. 14> is the predicted
30 | amino acid sequence derived from the DNA sequence of SEQ ID NO. 1:

CPQVVSFSSLRADASAPWMALCVLWCSVAQALLLPVFLWACDRYRADLEKAVRERCMATMANDEESDDGEDG
LRVAPGRV

35 [ The following DNA sequence nGPCR-segl002<SEQ ID NO. 2> was identified
in H. sapiens:

ACACATEETCCAACACAGCAGAGCCAGCAGCACCECTGCCACCAGCCACAGCGTCCGECACAAGTEGCGEL
TGGECTCCCCGARGANC TEEETECAGGCECCECTEAGCAGCAGETEGCAGCAGCAGGCAGAGEGCCCAGETE
40 | AGGGCGCACACACAGETECTCAGETEGCETEGACEECGECACGAGTACCAGECTGGERAGAGGGCEGCCAG
GCACTGECTCCACGCTGACGEGCCECCAGEAGACTCAGGCCCACGATGTAGCAGARGARGCGCAGCGTTGCCA
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GATATATGTGGCTTTGAGAGGCAACTT The fol | owi ng amino acid sequence <SEQ bDUNQ004
24> is the predicted amno acid sequence derived fromthe DNA sequence of
SEQ ID NO 11:

MDPTTPAWGTESTTVNGNDQALLLLCGKETLXPVSLI LFI ALVGA.VA Wir nWLLGFRVRRN' - SyyyLSL
AGADPLFLCFQ | NCLVYLSNFFCSI SI NFPSFFTTVMICAYLAGL S NLSTVSTERCLSVLV\pI W(RCRRP

RHL SAVVCVL BAALSEH] ltcl_l y PIEIEEC Cmf‘rTI'I_DEI TA\AIII [l I d W
RGLPLTRLYLT TR,

FRKQOQRLQQP _ BE]

NGPCR- segl Pl AR CRBS B R dab@barEbbC R AP OABCTETCC

GTGATGGAEATC TGCAGAAT TCGCCCT TAAGCAGT GGTAAACAACGCAGAGT ACGCGRGAGGAGGCAAGCT!
GGACT CCCTCAGT SAGET SRAGCARGANGEACAGTERGECEEAAGOROGT GAGREATIATAGRCAAGTT
CACAGAGCGCAGETT GeATd{EaAGT 54 QREREBACASOGEGRAKECIT GEECAGKEGET TGCACT GAAA
CAGTGACTTTTACTGAAGTGGTGGAAGGAAAGGAATGGGGTTCCTTCTACTACTCCTTTAAGACTGAGCAA
TTGATAACTC OGN

GAGAAAGAAG 3 ‘ )
T@A@TUT@M@MWW@WW&T@&T&TTTW@G
GTCOGCT AT T[T GCAGGT TGT GCTGOT CTACGOCT CTACCTACGT CCTGGT GLOCCT CAGCATAGACAGATA
CCATGCCATCG : WS :
GGAGCCTGTCFFIFT’CTGW"{FF@CATTCCCACCCTGATCATATTTGGGAAGAGGACACTGTCCAACGGTGAA
GTGCAGT CeT R EAPERE A SRR AR R RS CAETHREA

GTACTTCATCCEF E T ECAERHTTCAT ?‘%S&%%ﬁc

CAAAACCT ACGARR ARG TR TP FEE e T AT YRR 15

TCTCAAAGGCAR } G

CCATACTT. A debsdAY
TGTGATCATT TTGAAT AGT GLCATCAAGCCCOCCAT CTACT GT GT CTTCAGCAGCT

CCATCTCTTTOSRE TREAGEGACCAMGAT CAGAGRATT CLAGAAT GRCGISHODSREAGHRACTRAGAGG
CATGAGAT CCAGATIA LT £ GANGELACAATIHGA T EAACALCGTA GIGCAGRGEEAGECET AGGGT.GAGCA
CCATCAGCTCI'CCCAGGT CCT TGT CACCT GCT TGGGECACGT GCAT GGAACCCGAGCCAACTTCACCCCACC
CTCGT CATZR ACCHEEGAEATIE AL

CACGAACT mmmmmmmmmm GCT
TCCCACTGGECCAGCACCTGAACCCAGT GAACACAGECATTAGIGGT CCAGEGTCCTGECTTGGAGCCAGT G
AGT AGACAGGCAAGCAGAGGGCGACAAAGGTAGCTGGGT TATACATGAATATTCTCATTACAATAGAAGAAA
ATAAAAGACTTAATTAAGCCC
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The follow ng am no acid sequence <SEQ ID NO 25> is the predicted am no
aci d sequence derived fromthe DNA sequence of SEQ ID NO 12: . ZH@ISW 2004
MPA! r TEGSTDSSGT GQTLDSSPVACTETVTFTEVWEGKEWGSFYYSFKTEQLI TLWLFVFT="7 L
FSTWRRKKKSRMIFFVTQLAI TDSFTGLVNI LTDI | WRFTGDFTAPDLVCAVWVRYL~7CA_RTY' VLVSL

SI DAYHAI ' VYPMSEOSEKOARAMAVSI-SFERSERT L ILG&EILM%MPLI&M%I
VAFLWTI PLTI | ST, SR ET P RERFVETO SR SO S S RRer IRAKKAEE STed | AF
COWSPYFLFDI L )bﬁﬁhb&s@?@ﬁ&%&&cbﬁ&E’z%béﬁEA&EE’E‘dTXéTGGY&%%}G%'%E&P@EQ%?%)SRWFRE
RTERHEMQ L SKPES4TGOBC2Srct bt cRmbE adTec ot dovdagrdobbeca e fee i@ e caccecarar
nGPCR- seg1006 E‘SE@AQDTMGQGSCGAmGGCGTmmemCTAmscmdea:’ntsctmﬁdccnccsasccrs
CAAAGAT GCT GO SRR RS 1 F RGP eSa A CR A ACK T RS CAITA QT AGKTRAGSEETCACACA
GCCTT GACATT&%&?@%@ﬁ&TTCTGAGCAGTGTTGCTCACAGCACCACCTGGCCAGﬂGGAGACC
ACCAT GGGGTTCARRGATGA W CCTTTCTGTGCTCAACCCTCAT(
CCCATGCCACTTCHE'EQ@% _ ___{3:015 ¢€ EA;E\ STCA
GGATGT GACCPATIRCAGEASGTTONT TX9CT SATAMAN b AR kR s T(

CTGGICT GCGGCW@EW?WWPW@@ST GCCCTGGT CCGCT, AGAAACTGCGCAA C/
o - ACTTCCTGGOTEECCATTGICT GCTGCCCCTTTGAGA‘I

7

A=

GAG

\" K4

B

CGCACTGTCTCTIGhG e G&%@E&%&&Q@E@@ %ﬁ ATT(
TCCAT CCGCT GAGATEACEANECAYECESACCARMACANCE LA X (
CAT CCT GAT CRIGAT TR T RO Bt Gt TRACOACOBA G CE EECETICEA AT it
M@TUTUQG@WWWWWW@EMEO
TTGGCATAGAATT
GTTCAAGCCCGTIGeedds

%
i
i

Ju) T2 O ay

=T

=
@]

AG

ETRe /RLEARTESACCT
WW&E&E&T (ECGIREICO Y
AGTTTAAACACAAA KB TR TR RS LR T AP PN AL fGrGEVCDAR LORCY

VSREPSYAAFSTRGAFHLPLGVVPEVYRKI YEARKFREGRRRRAVL PLPATMQVRGGLRNVAMGKRLLEKE
ARSRMGEWAERCTNGARAQRS PGAHEDKFAISSSEAGTEGLVTGS PGTOVRGS PAAYLVRAEERVS0QSAR

The following DNA =equence nGPCR-zeqgl006<SEQ ID NO. 6> was identified
in H. sapiens:

ATGGATGACAATGCCACCAACACTTCCACCAGET TCL TTTCTGTGCTCAACCLTCATGGAGCCCATGCCAC
I TCCTTCCCATTCAARCTTCAGCTACAGCGACTATGATATGCCT T TGGATGARGATGAGGATGTGACCAAT T
CCAGGACGTTCTTTGCTGCCAAGAT TG TCATTGGGATGGCCC TG TGGECATCATGCTGGTCTGCGGCATT
GGARRCTTCATCITTATCGLTGCCCTGGTCCGCTACARGARACTGCGCAACC TCACCAACCTGETCATCEE
CAACCTGGLCATCTCTGACTICC TGGTGGC AT TETCTGCTGCCCC I TTGAGATGGACTACTATGTGGTGE
GCCAGCTCTCCTGGGAGCRCGGCCACGTCCTGTGCACCTCTGTCABCTRCCTGCGCACTGTCTCTCTCTBT
GTCTCCACCAATGCCCTGCTGGCCATCGCCATTGACAGGTGAGTGCAGCAGCAGT GGGGACAACAAAGGCE
GTCAGGGAGGAAGGGECATTGGART TGLCCCCTCCTGTACTGCAGTTGCAGATTGATGAGAGGTGTCTCTA
TTCCCCCTAGRTET GG TTGCATGGGGGACTCARARGCT TGCCCATTGACTGACAGTGAGARGAGTTCTCCT
TTICCAGCTTTGTTC .

The following amino acid seqguence <SEQ ID NO. 19> is the predicted
amino acid sequence derived from the DNA sequence of SEQ ID NO. &:

MDDNATNTSTSFLSVLNPHGAHATSFPFNFSYSDYDMPLDBDEDVTNSRTFFAAKIVIGMALVGIMLVCGI
GNFIFIAALVRYKKLRNLTNLLIANLAISDFLVAIVCCPFEMDYYVVRQLSHEHGHVLCTSVNYLRTVSLY
VSTNALLﬂIlIDRVQQQWGQQRRSGRKGHWNCPLLYCSCRLMRGVSIPPRCGCMGDSKACPLTDSEKSSPF
PALF

The following DNA sequence nGPCR-seql007<SEQ ID NO, 7> was identified
in H. sapiens:

GCCTTCATCTGCTGTTGGAGTCCATACTTCCTGTTTGACATTTTGGACARTTTCAACCTCCTTCCAG&CAC
CCAGGAGCGTTTCTATGCCTCTGTGATCRTTCAGAACCTGCCAGCATTGAATAGTGCCATCAACCCCCTCA
TCTACTGTGTCT TCAGCAGCTCCATCTCTTTICCLCTRE




The follow ng am no acid sequence <SEQ ID NO 26> is the predicted am no
aci d sequence derived fromthe DNA sequence of SEQ ID NO 13: M 2004
TTNGFNDDNATNTSTSFLSVLNPHGARATSFPFNFSYSDYDNJPLDEDEDVTNSRTFFAAKIVIGbZ&twg

. TDWCG GNFI FTAACVRYRRCRNCTNC - JANCAXSDPEVAHVEEPFENMDYAWAYREESWEHEHVERESTSWVNY
LRTVSLYVSTK | lrna T DRYEAl M hdPbRRRMGCEILA TG | ALY kL ALE%Q}@;IEJVLVI V<SQE
KI FC GQ WPVDREBLAYKS-kéduieh€dl EEAGR/YadmT tACoMR s b ikt &\EKAYG 1D no. 7:
PGFCWEC]RKRLRCRRKTVL VLMCI LTAYVL SYGSrIVRDFFPTVFVKZKHYLTAFYTVSCI14NBN
DTVKYFKK | M} W@W@@@éﬁﬂlﬁw mmwmwwvmmwp ng anino agid
sequence <SEQ@z RO o-acid sequence_derived| from
t he DNA seque s ; . 8> whs identified
DNGFNCDNATNTSTSFLSVLHPHGAHATSFPFNFSYSDYDNPLDF DEDVTNSRTFFAAKI VI G NAI . MG ML
VCG GNFI FI AAL vRMKKEARISETAdGE TdcANITAL TRERF /AR RGO MDY M YR SR vk CESYANY LIRT
VSL YVSTNAL L AKER THRYTSRGHAPE IRV FCICIPAT R TE R STV AC BE dTicad R Srer ST tAdouE MEBREKI |F

CGQ WPVDQQL Y)Y RSHEL B TRER IR BFAFCE TERECTT L QTG RTT AT CRER ARATCRGE KT RKRL RCRRKTVLVLM

e A A DR LR

| D No. 41> was identified in H saple

CAGT GAGCCCAG IKSAT BCATRGOACT CRA| NEOOATCECEAYAAAAAAA
AGGCCATTCTGASGATCAAGS AGACCCT CTCCCCACATC
meme%amwmwmmm@@m1 G
GGGAGGGGAGGAN CACETTCCTCCTGAGTGTT - TTAGGGAAGAGAAGCTTAGGT CAGGTGGCTGAG
GGT GGAAAT GAGAGICRESAE AT CRA S ICT AT (L e R E PR T d P FoA AT L GAT C
TM@T@C%«@M@@M@W@W@&WW@E&E%&@W%
GCAT CAGGAGAG R 1&CE TS CE TR RIS ACHRCTEICF eI ARG AT O P EBOGERBCMIC Y ’C
AGAGAAGCT CErICRIR BSGAS ﬂ%@éﬁﬁf@eﬂg@mﬁcar
e .
ATGT CTACAGAAASSTEA S ECEScndheEAcca: - 5C
CACATGGTGGCA eCCT

hC

t mﬂmwAGCGTMCC&CCAC&MCCTGACCAmTGTGTGTMFC

ACCT GBECCCT (e CASHET g GRS S e GERCACERCRETECASTCAGRLC, L%AGCCO*G 97

2 5 JUN 2004 amino acid sequence derived from the DNA sequence of SEQ ID NO.

SQYRMLGRGTCDNVHSISYARNKALPHWLCHDYDILGVWGAWVVRIPYRSPSANGGPVGDARSLCSTLPHA
RLSNAKKQAVHTIVMGIWMVSFILSALPAVGRHDTSERFY THGCRFIVAEIGLGEGVCFLLLVGGSVAMGVT
CTAIALFQTLAVQVGROADRRAFTVPTIVVEDAQGKRRSSIDGSEPAKTSLOTTGLVTTIVEFI Y DCLMGE P
VLV

The following DNA sequence nGPCR-seql0O10<SEQ ID NO. 10> was identified
in H. sapiens:

CCGCTAGTTGACAGGCCAGCAGACCATCCACATGCGGTGG T AGGAGAGGEAGGTGACAGAGARACAGGTES
COAGGGTGRAGGETGTAGRAGG TGGACACGRAGACCTTGCAGAGAL CCTCATTCCACTCGRAGTCEGGECET
IGCCGOCGCAGCTGCACCACGGAGTAGETGECGATGGGCACGGCCACATTTAGCATGTGGGTGGCCGIGAG
TGTACACAGCAGGAACTCCARGEGLT TCCACTTCTTCTOC T TGGEGCCAACGLIGAGGATGCCCCAGGCAT
;gGCCRGCAGGGAGBGGCCCCCACATACCAGCCAGCCCACTGCACTGCCAGGCAGCCGCCGCTCATCACTC

The fellowing amino acid sequence <SEQ ID NO. 23> is the predictsd
amino acid sequence derived from the DNAR sequence of SEQ ID NO. 10:
MSDERRLPGSAVGHLVCGGLSLLANANGILSVGAKQKKWKPLE?LLCTLAATHHLNVAVPIATYSVVQLRR
QRPDFENNEGLCKVFVSTFYTLTLATCFSVTSLSYHAMYMVCHPVNYR

The following DNA sequence nGPCR-seq1003<S‘r:Q ID NO. 11> was identified
in H. sapiens:

CCTGTAAACAGGGGCGGTAATTACCACATAACAGGCTGGTCATGBAAATCAGTGARCATGCAGCAGGTGCT
CABGTCTTGTTTTTGTTTCCAGGGGCACCAGTGGAGGTTTTCTGAGCATGGATCCAACCACCCCGGCCTGG
GGAACAGAARGTACAACAGTGAATGGAAATGACCAAGCCCTTCTTCTGCTTTGTGGCAAGGAGACCCTGAT
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CCGCCACTTGT GCCGGACGCT GT GECT GGT GECAGCGGT GCTGCTGECTCTGCTGI GT TGCACCATGT GT G

GCGCCAGCCTTATGCTGCT GCT GCGEGET CGAGCGAGECCCCCAGCGGECCCCCACCCCEEEECTT
CTCATCCTCCTCACCGTCCTCCTCTTCCTCTTCT GCGECCTGCCCT TCEECATCTACTGECTGT

CCT GCT CT GG A B e e A e e e L A e AR SER0aaC

AGCCCGT CGTCT P e d&caed: _ i avo et

GCGCT GGGAGACAGBEIGAN N T OB T AN A z
GGTCRGAGGCTQ

érqssﬂmm

GTGACCCTTGGT, S CATEREECT
sequence <SHQ dpkhrNor- ;Cﬁgg

t he DNA sequ
VSRDGAI ALP
NGDTFLLSVL
SEQNTLLQHPL
PFAI Y=VACADI|.
AWYSCRRPR13
LLRVE RG P
FLNAAVRCAAKH
CLGSAQGRRLP,

RTV\RRPV\Y/\X/'I'RS' ,

I D NO 43> wg

CAGTGAGCCGAGAELRZTS
AGGOCATTCT GABRHPEASBEOAGT A

=4

W‘I?Mﬂl?fﬂ.cﬁ

e

hP FIREHERG: | dek /bl FOELREG AN SRNLVLY ;L REXEYHES oo

\imWClacid sequence derived from the DNA sequence of SEQ ID NQ. 11:

skt

23k
A ﬁLBdK'E‘CGF%lFQ‘B $ﬁ OTFDF ITAARLIELEMVT.COSSTAT
ST r!."‘!" g AT T, ;:.’le-’u o ‘.!" QLA 3 A f" "4 LR 2 e SENE=A -;--v—v vAV‘ A ‘
LA A EA I S ERGETE AT SHGT CTCAGACT CCECA

AGTTHANQ
54 ?ﬁw@@? §¥§AH§GE§§§§§?§§%&A&%‘?§%§§§§$§“
eneeTicc o ssrsrrccrccrcrscsscm TGGT
E?D&WAW m&m@,

MAASEAGER OS5I
FGOASGHCATGCTERICCRIGA CNEAN AL ESFHV
B CAGICTES TERAP FATCYACHEL ICE AT CSMERC,
QFFGEPSRHL CRTLW.VAAVL LAL L CCTMOGY

HL VL R/ L GDEAEL GAVRETSRRGL VDI AAAL GPFTPAAAPVRQEGDVGKVVGSEAG

Eﬂméﬁw GERYBBNARSPOILIG 3
"ESF LSMLSTVS RCLSVLWPIWYRCRRP

A

A

%Azum

GC
bG
T
acid
from

Ili GECR
RRRE

RN
AALP
\STaa -

\S
<SEQ

AA
c

TCCTGGTCCCT( 4 CGGAAGGCT CTT GAGGCCAGGT AACCATTG
GGGAGGGGAGH ﬁﬁt@mmwwmmwmwamwmem
GGTGGAAATGA(AM&J&?E@T&CTCCTGGAGGGTCTCACCATTCCCTTGGTCACCCACCCAACTCTCMC

TCCCCTGATGI(

S R A BB B R CARTCACI T & TG T

C TCTGTTCTCCATTCCCACCCTGATCATAT T TGGGARGAGGACACTGTCCAACGGTCAR
GTGCAGTGUTGGGCCCTGTGGCCICGLGACTCCTACTGGACCCCATACATGACCATCGTGGCCTTCETCET
GTACTTCATCCCICTGACARTCATCAGCATCAT GTATGGLAT TG TGATCCGAACTATTTGGATTARRAG
CARARACCTACGAARCAGTGATTTCCAACTGCTCAGATGGGARACTGTGCAGCAGCTATRACCGAGGACTCA
TCTCAAAGGCARARATCARGGCTATCAAGTATAGCAT TATCATCAT TETTGCCTTCATCTGC TG T TGGAGT
CCATACTTCCTGTTTGACATT TTGGACRAT TTCARCC TCL PTCCAGACACCCAGGAGCGTTT CTATGCCTC
TGTGATCAT TCAGARCCTGLCAGCAT T GAATAGTGLCATCAACCCCCCOATCTAC TG TGTCT TCAGCAGET
COATCTCTTTCCCCTGCAGGGAGCAAARGATC ACAGGATTCCAGAATGACETTCCGGGAGAGARACTGAGAGS
CATGRGATGCAGRTITCTGTCCAAGCCAGAATTCATC TAGACCCTAGGGCAGTGCCAGTGCTAGGCTGAGCA
COATCAGCTCTCCCAGGTCCT IGTCACCTGCT TGGCALGTGCATGGAACCCGAGCCAACT TCACCCLACT
CTCGTCATTACCTGGGAGATGCACARGACAAAT GTTC TAATGACTGCAT CCACTGCTTAAGTATTGGCCAR
CACGARACTCCUCAGTTAT TCATGCCAGCCAGGAAGGAARACGCCTTCCTTCCOCACCAT ICCCAGCCCTOCT
TCCCACTGGCCAGCACCTGAACCCAGTGARCACAGGCATTAGT GG TCCAGGGTCCTGGC T TGGAGTCASTS
AGTAGACAGGCAAGCAGAGGGGACAAAGGTAGCTGGGTTATACATGAATATTCTCATTACAATAGAAGAAA
ATAAAAGACTTAATTAAGCCCBAAAAAAAAAAAAAAA s
The following amino acid sequence <SEQ ID WO. 25> is the predicted
amino acid sequence derived from the DNA sequence of SEQ 1D NO. 12:

MPANFTEGSFDSSGTGQTLDSSPVACTETVTFTEVVEGKEWGSFYYSFKTEQLITEHVLfVPTIVGNSVVL
FSTWRRKKKSRHTFFVTQLAITDSFTGﬁVNILTDIIWRFTGDFTAPDLVCRVVR!L YASTYVLVEL
SIDRYHAIVYPMKPLQGEKQARVLIVIAWSLSFLFSIPTLIIFGKRTLSNGEVQCWALWPGDSYWTPYMTI
VAELVYFIPLTIISIMYGIVIRT INIKSKTYETV ISNCSDGKLCSSYNRGLI SKAKIKAIKYSIIIILAFT

CCWSP!FLFDILDNFNLLPDTQERFYASVIIQNLPALNSAINPPIYCVTSSSISFPCRBQRSQDSRHTFRE
RTERHEMQILSKPEFI

mmmmtmm@m@m@e@@mmm@em g
CAEEAAC




ACCTGEECCCT CTGCCTGCTGCTGCACCT GCT GCT CAGCGECGCCT GCACCCAGI TCT TCGEEGAGCCCAG
CCGCCACTT" GTGCCGGACGCT GTGECTGGT GBCAGCGGT GCTGCTGECTCTGCTGI GT TGCACCATLI GIiB 2004
GGGCCAGCCT TATGCT GCTGCTGCCEGT GGAGCGAGGCCCCCAGCGGCCCCCACCCCGGGGCF TCCCT GGG
CTCATCCTCCT

CCTGCTCTGGTA( I RAT GRS GLE R e b et ."’"""‘ .m'\’“T'Y‘fY‘fWY‘

AGCCCGTCGTCTAGR T T G RBCCAGT &t EFRAETCER cocA
GOGCT GGGAGACAGGCT GAGCT GGGGE00GT CAGGGAGACCT CCOGOCGGGG0CT GGT GGACATAGCAGC
CTGAGCOCTGROY ; e
GGTCAGAGGCTG T

GTGACCCTTGGT 31%’5
sequence <SEQ:tidg
the DNA sequ =mroiaa8&@rk&ah@néﬁrm

I LSLTEGLGLGGLEWWTm&mTI‘KRN:AMEMWCATHE‘@EGCTGCCCCTTTGAGAT
CVAI VPDLLOGRLE* PSS GAWQQWW@.@E&G@AW@MMGW&S

CAL%AVM K. t . WW@E@AE‘LWM’L RSﬁE"FZGFKRF’PPRe

7
FPGLI LLTVLLFLELGLREG cﬁgm W URLV
LG?ALGDEAELCPMEETE;%RQSC% ch e 'RSIG c o EQ ID

NO- 45> was |dmn;tsczimenhmnsnldsmmﬁlﬁcac&&sﬂc&mﬂd& Qékesmcrcccsssac
ATGATGA MT@IA A

AN

BOCAEBSDTERIVRT

IMLLHWKASYNGGKSSADLDLKTIGHPATEEVDCIRLK

The following amino acid sequence <3EQ ID NO. 27> (s the predicted
amino acid sequence derived fxom the DNA sequence of SEQ ID NO. 13:
OMGEMDDNATNTS TSELSVINPRGARATSFPFNESYSDYDMPLOEDEDVINSRTFFAAKIVI GMALVGIMI,
VEGIGNFIFIAALVRYKKLRNLTNLLIANLAISDSLVRIVCCPPEMDY!VVRQLSWBHGHVLCTSVNYLR!
VSLYVSTNALLATATDRYLAIVAPLR PRMKCOTATGLIALVRTVS ILIATPSAYFTTETVLVIVKSOQEKT F
CGOIWPVDQQLY YKSYFLE IFGIEFVEPVVTMTLCYARISRELW FKAVPGFQTEQ IRKRLRCRRKTVLVIM
CILEA!VLCHAPFYGPTIVRDFFPTVFVKEKH?LtAFYIVEQIAMBNSHINTLCFVTVKNDTVKYFKKIML
LAWKASYNGGKSSADLDLKTIGMPATEEVDCIRLKD

The following DNA sequence Seg-63 <SEQ ID NO., 41> was identified in A,
sapiens: .

CAGTGAGCCGAGATGGTGCCATTGCACTCTAGCCTGGGGCAACAGAGCCAGACTCCATCTCCAAARRAARA
AGGCCATTCTGAGGATCARGGCACCACTAGCARCAGGGAGLCCCATGGGTCTCAGACCCTCTCCCCACATE
TCCTGGTCCCTGLLCCCACCTGECETACAGEEACCAGCCCCACGEAAGECTCTTGAGGCCAGGTAACCATE
GGGAGGGGAGGARTGGGGACACCTTCCTCCTGAGTGTC TTAGGGAAGAGAAGCTTAGGTCAGGTCGCTGAS
GGTGEAAATGAGAGAGGGGETCTCCTCCTGEAGGGTCTCACCATTCCCTTGGTCACCCACCCRACTCTCATC
TCCCCTGATGTGGGEAGGAGCAGGGGGCATGGATTCCTGAGCCCCAGACTCAACTGT TGTCGT TTACAGES
GCBTCAGGAGAGAGAGCGAGCAGAACRCACTCCTGCAGCATCCCCTGGCCCCCCGCCCCATGATGGAGCCC
AGRGAAGCTGGACAGCACGTGGEGECCGECARCGRCECCLAGEAGGATCTEGLCTTCAACCTCATCATCCT
GTCCCTCACCBAGEGGCTCGGCCTCGGTGGGCTGCTEGGGAATGGEGCAGTCCTCTGGCTGCTCAGCTCCA
ATGTCTACAGAAACCCCTTCGCCATCTACCTCCTGGACGTGGCCTGCGCGGATCTCATCTTCCTTGGCTGC
CACATGGTGGCCATCGTCCCCGACTTGCTGCAHGGCCGGCTGGACTTCCCGGGCTTCGTGCAGACCAGCCT
GGCAACGCTGCGCTTCTTCTGCTACATCGTGGEGCCTGAGTCTOCTGGCEECCGTCAGCGTEGAGCAGTECE
TGGCCGCCCTCTTCCCAGCCTGGTACTCGTGCCGCCGCCCACGCCACCTGACCACCTGTGTGTGCGCCCTC
ACCTGGGCCCTCTGCCTGCTGCTGCACCTGCTGCTCAGCGGCGCCTGCACCCAGTTCT“CGGGGAGCCCAG




GACATAGCAGCCTCGA The followi ng am no acid sequence <SEQ ID NO. 46> is a
redicted amno acid sequence derived fromthe DNA sequence of SE
hE: a a S 530N 04

FEEICHP G’@@E‘SE‘PTAA memmwcv
CALTWALCLLLF} 2t ﬁgﬁﬁ 6

2 I‘ ‘-. .; ai

ARG
FPCGLI LLTVLLFL E@i@e?&v@ésﬂcﬁ?@&b&ﬁ?&j’;b’ }_u, A
DEAELGAVRETS REKBCGWEMCB&&G@:TEG&@NG&BMGMQET&CCQGEN 1&‘1‘
cDNAs may bel 8 @@@é@ti‘dﬁtﬁ@éwwmﬁﬁs TRt HBACTTEcort cARESF B Arddatnne 8N de-
based sequeng %ﬁéﬁ' Gg@gﬁ%&ﬁg T‘i?dG‘EﬁCS §2%f2$ﬁqiggq¢g§;$%qaﬂmmméoster
Gity, CA ah 1§ ﬁg&?% FISGRFTIRAAGRT RS
pol yner ase. cyc e sequenC| ng rea F9I6R @8Rt ai ns about 0.5 p.lg of
pl asmi d DNA Q&kense%eaﬁhmgma SeRRREOLBRI 1HS0NG 28N 4 i bAly dgaat ur atfi on
at 98 C for [lamina,actoldequede igrb@dCireh aha B fequdn@e 30sietr wanngal i ng (at 50

C for 30 seeg| and extension at 60 C for 4 mn Tenperature cycles andltines
are control | g %&Lmﬁ?ﬁlmﬁwmﬂﬁ@? SPEPCPHIBXRRDABGRODRPGIHGRERCHS ar e

purified usipf %g&ngﬁg ﬁe&s@ﬁﬂﬁevﬁfﬁfﬁgﬁég clzt 10

Corp., Gaithgey

the col um, | ANTECHRFRALTEORALBRDEILL At 6.OEhch e raE AR TERTTILY, (1.0 Tl 06
(Sorval | md@mmm@NLmYI HRG gatl room
t enper at ur e. | SSPRAMAE P?Wé’tl-@‘h‘r?ﬁ?’é’@ﬁﬂé%vaﬁﬂeésﬂmwPMWWWEMUt 40

m n and t hen TPERSVERPHVETLCLGEARLGERE | oadi ng sol ution (83% dei oni zed
f or mam de, 8ﬁ—n1¢PEBHr—and—i—ﬁfwg+fﬂ—Blﬂae—Bex%ﬁ&n+~—Fhe-—}5—s&mpJ—es—j1re

t hen heat ed 9% s Y= T 0 T aREE T e Ffor
y

sequence an Ig/seamleysthe ABI 377 sequencer Sequence anal y5| si's done |
I mporting Bl373A fil es I nto the Sequencher program (Gene Codes, Ann

Arbor, W G%& S @F&qué%i-"géﬂfi%?%GC%@A%FECP&BF%%F@CCWW&;B
sequenci ng ErRtdcRi o Bl %G@géi%@iﬁ %gﬂ%@iﬁﬁﬁﬂéiﬁiﬁbﬁmmﬁmm
bot h DNA str ae dﬂxrd’c;@s;ﬁﬁ&ﬂ@ﬂ@ﬂcﬂﬂm bdTch B NeAECARciThEdcREIHR! At
different | ammmsrmhmﬂssedwbrmqmmmsngcmmgmctrmwaarcec;xcﬂmced-rcm&ro

i sol ate a cNACEFIGAECTER “‘fGGF‘FCﬁF [F TRRGOCREACRCTONKC TGF BT AT TEACAGGG

corcespona AL %@%ﬁza%ﬁ%%ﬁ% e L oot

can be used aﬂemmcm&mmrchgdmcmhczﬂcmmcsmsemcm@mfcr&nﬁ?m'rc
library. The SDRETEGRE TRCTECSCRATBT SR GEITEGACT TCCCGEGCTTCGTGCAGACCAGEET
GGCARCGCTECGCTTCTICTGCTACATCGTGGGCCTEAGTCTCCIGGCGGUCETCAGCETGGAGCAGTGCE
TGGCCGCCCTCTTCCCAGCCTGGTACTCGTGCCGCCGCCCACGCCACCTGACCACCTGTGTETGCGCCLTC
ACCTGGGCCCTCTGCCTGCTGCTGCACCTGCTGCTCAGCGGCGCCTGCACCCAGTTCTTCGGGGAGCCCAG
CCGCCACTTGTGCCGEACGCTETGECTGETGECAGCGETGCTGCTGECTCTGCTGTGTTGCACCATGTCTE
GGGCCAGCC TTATGCTGLTGC TGLGEGTGGAGCGAGGCCCCCAGCGGLCCCCACCLCEEGGCTTCCCTRGE
CTCATCCTCCTCACCGTCCTCCT CTTCCTCTTCTGCGGCCTGCCCTTCGGCATCTACTGGCTGTCCCGGAA
CCTGCTCTGGETACATCCCCCACTACTTCTACCACTTCAGCTTCCTCATGOCCGCCGTGCACTGCEGUGECCA
AGCCCGTCGTCTACTTCTGCCTEGGLAGTGCCCAGGECCECAGGCTGCCLCTCCGGCTGETCCTCCAGCGA
GCGCTGGGAGACGAGGCTGAGC TGGEGECCGTCAGGGAGACCTCCCECCEGGGCCTGGTGGACATAGCAGE
CTGAGCCCTGEGGLCCCCGACCCCAGCTGCAGCCCCCGTGAGGCAAGAGEGTGACGTGGGGARGGTGETGE
GGTCAGAGGCTGGGECCAGCTGGACCTGGAGGAGGCCTTGGTGEETGACCCGGTCATGTGCTGTCAAAGTT
GTGACCCTTGGTCTGGAGCATGAGGCTCCCC TGGCAGECAGCTGGARRGE

The following amino acid sequence <SEQ ID NG, 44> is the predictaed
amino acid asequence derived from the DNA seguence of SEQ ID NO. 43:

MMEPREAGQHVGAANGAQEDVAFNL I 1 LEL TEGLGLGELLGNGAVLW L LS SNVYRNPFAT YLIDVACADLY
H.MDLLQGRLDFPGWQTSWW@LMVSWEMLF PAWYSCRRPRHLTTCV
mmm&mmFFGEPSRHLCRTLWLVAA‘U‘IJALLCCMGASMLLRVERGPQRPPPRG
FPGLILLIVLLFLECCLPFGIYWLSRNLLWYI PHYE’YHFSFLHAAVHCMKPVV!?CLGSAQGHELPLRLV
LQRALGDEAELGAVRETSRRGLVDIAAU

The following DNA sequence nGPCR-63 <SEQ ID NO.45> waa identified in H.
sapliens!
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25 polynerise chain reaction (PCR) nmethod. The PCR reaction m xture of 50
m contains polynerase mxture (0.2 mM dNTPs, |Ix PCR Buffer and gzzgg g‘l]!]&
Expand Hi gh Fi dellty Pol ymer ase (Roche Bi ocheni cal s)), 1 g g of H 1
pl asm d, and{50 pnores of—forward—prrer—and—56—prel-es—of—+everse pri
The primers pamcapesicecRRtascdfhcherciRedtdsde8c-66:

det er mi ned bycymocrador@scarehdcckamanrdobedrbeae %Afidce‘:é"%%géﬁgg TCTEQA
Anplificati onGCFT§A FWMACWMCWGMTﬂnomeG cAGRRF FRaYED ©
using the 89 % BMGETIRCEATCH FWGM@CG@TGWTSMGMTCE& g f or

30 seconds E%“Fé?HSGF%ﬁTGMCE eeaeCqiRsaaRg iff i ed
product is 27“@62?&2%5?6 i%ggg Lonec § %?&g@% 5% NS é%’iﬁs and
purified by |@cagrdce @Ebc&ﬁﬂ;@@écb@its t 2 553’% ry
cont ai ni ng cmﬂésamrmdcamtamhmbﬁa:ré’éﬂ&bquhe@@csaﬁcd&@lzﬁccb&ce ;%tc@ h E
coli XL-1 bl{U&THESTGGSACKISCTAITLBCERFarcpt TicescratTeasemnsidey Teton -@A@% pf u
per plate, ard G Wﬁ??ﬁcﬁi: TAGACCTZCATTA Fm&msm;temckmdcmcamdarqok et
al ., supra). gcgzg"g%gx?ﬁ Federse Wcﬁ%?mgrqmﬁmh \m
Hybond NJ) | e MARSAR i bR
1.5 MNad ), renatured for 5 mnutes in renaturation solution (1 MTHis pH

7.5, 1.5 M NaGe)tolandapasbedabid efdugnckO<im 2XEHECaE2Q% SSruaidcdd MGl 0.3 M
Na- ci trate) .| aFid tseﬂuwevrmeams Tree teid wqdenck peubEt eul vat 80 C for 120

-

hm'nu_t es to C%EECWGmg _ 3 e msrrbr anes. The nenbranes aqae
(o zed oftige 9&;:& At ¥alClomis] ép“%m;
( Arer sham Pha mmlswmimvs 15

Label ed DNA P@Wgéﬁﬁﬁéﬁﬁﬂﬂﬁ%ﬁﬁﬂ@ﬁwhcorporated nucl eoti des by S200 spin
colums (ArershamPRharracia—Bilot-ech)—denatured at 95 C for 5 mputes and
kept on ice. The DNA-containing nenbranes (above) are pre-hybridised in 50
m ExpressHyb (Clontech) solution at 68 C for 90 m nutes. Subsequently,
the | abel ed DNA probe is added to the hybridization solution, and the
probe is left to hybridise to the nenbranes at 68 C for 70 20 m nutes. The
menbranes are washed five tinmes in 2x SSC, 0.1% SDS at 42 C for 5 mnutes
each, and finally washed 30 mnutes in 0.1x SSC, 0.2% SDS. Filters are
exposed to Kodak XAR film (East man Kodak Conpany, Rochester, N Y., USA)
with an intensifying screen at -80 C for 16 hours. One positive colony is
isolated fromthe plates, and replated with about 1000 pfu on a 15 cm LB
plate. Plating, plaque lift to filters and 25 hybridi zation are perforned
as descri bed above. About four positive phage plaques are isolated form
this secondary screening.




cDNA contai ning plasm ds (pBluescript SK-) are rescued fromthe isol ated
phages by in vivo excision by culturing XL-1 blue cells co-infect e(t:? WJ%"PZUU#
the isolated phages and with the Excision hel per phage, as descri bed

manuf acturer (Stratagene). 30 XL-blue cells containing the plasmds are
plated on LB plates and grown at 37 C for 16 90 2 5 JUN 2004 hours.

Col oni es ( fr e ated on LB plates and grown. One

col ony M%ﬁt&ﬁm E’f’ééﬁ&hztﬁ a nylon filter in an ordered
array, and the f | The
filter is then hé/%&?‘él%%dwvm&tﬁﬁ&ce g.%-@ﬁdgﬁs i %%?%%76 %I?Ef%%h‘%\%ﬁibout
three posi thased scuendce SPaki Elﬁieﬂ@tppﬂecanﬂ)sgstMDmsmm HERABEY] iFoster Githl@syi d
DNA is isolated fromthe three clones by Qagen Mdi_ Kit (Q agen) according

L 0 dt he narﬁydéﬁeaﬁérPl%ISMndiqadeYﬁﬁ%eoxr srmingler kit withel 49 5% polymeraset Epeh \rllﬁd )
oYt abt oheciBh Bole MqtRflidy Haklon CufifE o) 5 Uk S HRNITRT DA QR settemg™ ©

det er mi ned 19? S fied defgra@io g8 G Forandm, ﬁiuoam Y SB0yeRs: 98 G0
NGPCR- 1003, The deduced nucl eoti de sequence for Seqg-1003 was used to design

gene speci fﬁ0c30I9®Rapn¢ai@g§t Stradfor 30 sasvinseXamisionra fer 4 exinghesepesature

th CCAACCA SEQ I D
SN>c/>n47§a Slszicﬁyﬁﬁé gé??éeg‘%%? ﬁ?&?&%’%@é@ﬁ&fﬁéﬁ%&%@% Q( SEQ I D
15 NO 48) %rB&EcﬁQ%pﬂﬂﬁd%@ﬁg Cgeiﬁﬁﬁﬁbﬁ (A O GeSotic ARCRUBISitNA Was
used as the tenplate to clone t | -1ength nGPCR-1003. The 5

PCR- r eadti oBorwaGapthershey) Mk | E:g:hl@cgem pmductm\ﬂx;addsi)bppiifbﬁﬁﬂﬁ tgeeondanpy | mer
{oact| on webbishi BFREGRESFERS ThA AN DeSt) PO (o5 BRI RO Py
gSSSy(Z:I) ésTg?pggﬁ@%?gg}%ﬁcgg&%'?%,&%yg.go#?ﬁgﬁrﬂegg 10 #‘Qﬂ_ﬁg@km cogél iérc]grgn '?o
4C. The PCRireghntdenmacums fonabyrdd min and theddissghved 825 gbbf { BNgfeloading

{E\él tg;logeg)rﬂlggﬂc;(%ﬁgfggg of out 10083@%?&0 Thg%gZIpPﬁhlgmﬁz exm d from
TCPO T Fiples e EE Healfito 80 81160 el ol Ol Bl e st ?%*;?. éﬂe

mx was tr ﬁaidmda]ny@ismy(ﬂiez\ﬂnm7 seqheter Begyiermenpalysinis doOP byGmporting| i

cells (InV|tr 187?” cat # C4040-03). Plasmid DNA  fromtwo clonas (5, m
over ni ght cABLIAH 1 W@%Sﬁuﬁé@%yﬂlﬂlﬁﬂh@?ﬂ?@ e frmpARer,MI). Generally,

sequence reads of 700 bp are obtained. Potential sequencing errors are minimized by

obtaining sequence information from both DNA strands and by re-sequencing difficult

20 areas using primers at different locations until all sequencing ambiguities are removed.

To isolate a cDNA clone encoding full length nGPCR, a DNA fragment

corresponding to a nucleotide sequence selected from the group consisting of SEQ ID
NOG:1,3,5,7,9,11,13,15,17,and 19, or a portion thereof, can be used as a probe for
hybridization screening of a phage cDNA library. The DNA fragment is amplified by the

25 polymerase chain reaction (PCR) method. The PCR reaction mixture of 50 ml contains
polymerase mixture (0.2 mM dNTPs, 1x PCR Buffer and 0.75 ml Expand High Fidelity
Polymerase (Roche Biochemicals)), 1 ng of 3206491 plasmid, and 50 pmoles of forward

primer and 50 pmoles of reverse primer. The primers are preferably 10 to 25 nucleotides
in length and are determined by procedures well known to those skilled in the art.
30 Amplification is performed in an Applied Biosystems PE2400 thermocycler, using the




Mniprep Kit (Q AGEN, cat # 27104) and the subsequent sequenci ng WagJ
performed by 91 2 5 JUN 2004 the di deoxy chain-term nation net hodZ s'UNé’UN
Applied Biosystens Mddel AB 1377 DNA sequencing system nGPCR-1006 The
deduced nucl eoti de sequence for nGPCR- 1006 was used to design the 5

foll owi ng gene specific PCR priners in order to clone full-Length

NGPCR: 1006, follo4PpARAGE: T3'C KT SoSHASABAIACT A GRS | | D
NGO 49) S 1008 anti sense primer. 5FO GGGTTATTTTA : %@2@6‘?@%@9’ ( SEQ
I D NO 50) Bp&ieRiorRACTcRethe-aniiifietl pordubtinsepatatsd fomhs plisesd agRbo% ate

10 to pick u he full-length nGPCR-1006. The 5' SMART RACE Ready cDNA
reactions V\%q?g}eﬁgpplbqrﬁgﬁag PPE@Mquk@ekmmtme%nual (PT3269- 1)

and we used hu | nt ech t # 6535-1).. .T I

PCR-react i ons vvenrggaﬁr%ggéeb Wléh 5%%@%%%@5&&0185\&n?‘1%d§%§%é pri ner
( SEQ | D NO vt@jor inpliteiOMUISE 1EBXT anblus o TS R T H-SER1ING 3 ensidhey PCR
reacti on was_ perfornmed usi ng Advant age2 15 Pol ynerase M x, Clontéch (cat #

8430-2) . Th-$iP riamenrintesyad ermnveroemight 2132 6; (platet as HescribedjbyfamPrb6k Bt ni n;

30 cycle 2 mn, a finally 68C 7 mn andg cooling to

30 e’ oy Sfre? B1o6C B o Mbrortly LlS ipolniGSRs anmar egurlybond NI

| nvi t r ogen)denatntedfod ANHInGRE i1 SEARANG stoﬁm’foﬁ%osm%(gﬁ, P5 Mbh%hl)si{nﬁuﬂ%i
fromthe “gel an

nGPCR- 1006 (11 85bp) was seen. The baud was excise
purified tHPHAEHNGLES in Jenatiationsohwtion Cods Bris pHat S, A . BVBRRC]) Famdrwashed biibty

i fi fr. | 1 .pl .d pCR2. 1- TOPO usi the TOPO
TA O onithg RARSPEGPE SEGen M NeLsd 1B aciysS” Fitermemmpnsstrae freghaiton. i x
t f | ; ' . t ' |
(Fvi £ ogen s lidore for 0 g RSl oiglek AP PL AR DNATD b brafifings. o1 |
over ni ght cul t urEle membenedarihybddisgd with a N AerédeApeppeSni desbitidubepe Ki t

bor for med oy LIS EREGHEGH 73 HENds HoGIeh M4t 1O K3k g SagiriroaBosy st crs

e o FESPR A oy DR AR

procedui®s Iabeled 3N Al is sépasatpd fromh wieefpordsd madebtides Be SR s BodBns
(Amersham Pharmacia Biotech), denatured at 95 C for 5 minutes and kept on ice. The
DNA-containing membranes (above) are i)re-hybridised in 50 ml ExpressHyb (Clontech)
solution at 68 C for 90 minutes. Subsequently, the labeled DNA. probe is added to the
hybridization solution, and the probe is left to hybridise to the membranes at 68 C for 70

20 minutes. The membranes are washed five times in 2x SSC, 0.1% SDS at 42 C for 5

minutes each, and finally washed 30 minutes in 0.1x SSC, 0.2% SDS. Filters are exposed
to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y., USA) with an
intensifying screen at -80 C for 16 hours. | One positive colony is isolated from the plates,
and replated with about 1000 pfuon a 15 cm LB plate. Plating, plague lift to filters and

25 hybridization are performed as described above. About four positive phage plaques are
isolated form this secondary screening,
cDNA containing plasmids (pBlues.cript SK-) are rescued from the isolated
phages by in vivo excision by culturing XI-1 blue cells co-infected with the isolated
phages and with the Excision helper phage, as described by manufacturer (Stratagene).
30 XL-blue cells containing the plasmids are plated on LB plates and grown at 37 C for 16
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2 5 JUN 2004 priners for 5"- and 3' RACE cDNA anplification using the
SMARTY"' RACE cDNA Amplification Kit from Contech (catal og # K185 JUN 2004
The followi ng PCR priners were designed as recommended in the SMART  RACE
manual (PT3269-1), with the help of Aigo(r) 5 prinmer analysis software 5
(Medprobe): S 1007frwd: 5' - GCCTGGAGCCTGICTTT' 1' CTGIT CTCG- 3" (SEQ I D NO 33)

Yoo7nest 11 dfirs CRERETHETRIR (PR Ehhin SR A B 0 colgpg o

nestrew. 5 ﬁ&ﬂ%@ﬂ@}ﬁ@é?ﬁ%ﬁeﬂm'ﬂﬁﬁ%ﬁlﬁm $r36Qd lakay, DA 3B fiker iaplaeed| at e
for cloning, CE- Ready cDNA and a 3' - RACE- Ready CcDNA preparation was

nmade from hunahBr patgito prise the arinpies. CTlanfilkseris than hylﬁn@%m a lgheledrrapbfyas o t he

Toverse (1 alistibeaone A HEfchitecpimidaRt iRl s PE 5P 6 L mdlids, ||
the reveksepadthf SN Ridded Ah& the HiRRAHoRA @y@%éﬁ M &E (@aﬁén} according to

PCR-reactions were made according to the nmanu by usin d uni ver sal
primer nix theBMoufahdents nstricions Imsmmme inseit iedetgrahd N@?SU@S)th‘f or the

3 -RACE reactio 1 81007 re 34). for .th

- RACE react® Wﬁﬁﬁg“%@ﬁ ﬁﬁﬁﬁglgc}bg%@"%ﬁs 9%\?‘3‘?# st

pol yner ase Y e?mﬁﬂz% Wﬁ)b&ﬁ%ﬁ-%ﬂs 09700
was used W{Ehfie ('rg prog%g%f(%a&eao secq’ E??Lgoﬁﬂgdsfeg%l 94 C 5 sec, 72 C

mn; 5 cycthepldni®l C 5 see, 70 C 10 sec, 72 C 3 mn; 25 cycl es of 94 C

5 see, 68 C 10 sec 72 C 3 m n and flnaIIy 72 C 7 m n. The 5--nested
PCR r eadfi onG R with | 5 - RACE product, 51007 nestfrwd priner

(SEQ ID N 35) %ﬂgd%ddgeggﬁélreacglledéﬁﬁmgr 33 ﬁbog@gsb@!% degig@géﬁ s‘pe&lﬁc

reaction. The 3 -nes ove, but
diluted 3 -PRARPprinaslUThe (bwing pritherd wede desighed andEBiAhdsidefier ) and I I S 1007

the | program o4 SEquggpmggz S EToCaTooRTS s ChaE TR T 72 ¢
g1eln ?Efig]:a: ,nall Inzl rogea[} 5@8%02?1%1%% W@%ﬂﬁgéeﬁ%ﬁﬂﬁgfﬁet he
5 and 3 snegb-4@ce reaction. Product nateri aI 93 2 5 J UN 2004 was exci sed
fromthe gel an gzl::[a Itlzel gee%cteﬂéo(ﬁghsg?llol\&)is &%&ms,fgggg]m%oﬁﬁ% Wgscue}sgdﬁs 31163)
template to clone the full-length nGPCR-1003. The 50ul PCR-reaction was prepared
using 1pg genomic DNA, 10 uM S1003 sense primer (SEQ ID NO:47), and 10uM §1003
antisense primer (SEQ ID NO:48). The PCR reaction was performed using Advantage2
20 Polymerase Mix, Clontech (cat # 8430-2). The PE GeneAmp System 9700 was used
with the program: 94°C 5 min; 30 cycles of 94°C 30 sec, 66°C 2 min, and finally 68°C 10
min and cooling to 4°C. The PCR reaction was analyzed on a 1.2% agarose gel (E-gel,
Invitrogen), and a band of about 1000bp was seen. The band was excised from the gel
and purified through Spin-X column (Costar, cat # 8163). Four pl of the purified
25 fragment was cloned into 1 pl plasmid pCR2.1-TOPO using the TOPO TA Cloning Kit
(nvitrogen, cat # X4500-01). Five ul of the ligation mix was transformed into One Shot
chemically competent TOP10 E. coli cells (Invitrogen, cat # C4040-03). Plasmid DNA
from two clones (5 ml overnight culture), were obtained by using the QIAprep Spin
Miniprep Kit (QIAGEN,cat # 27104) and the subsequent sequencing was performed by
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Four Al of each purified fragnent was cloned into 1 | plasm d pCR02. 1- TOPO
using the TOPO TA Coning(r) Kit fromlnvitrogen (cat # K4500-01) 'ZI‘WN%M
of each ligation mx was transforned into One Shot(r) chem cally conpetent
TOP 10 E. coli cells from5 Invitrogen (cat # C4040-03). Plasm d DNA from
two clones each (2.5 m overnight culture), were obtained by using the

Q Aprep(r) tBeidileMotRsifRetfihatida AN u6ias APplidd BRAY stais MdiR] ABPSEODRM
sequenci ng was performed by the di deoxy chain-term nation nethod using the
Appl i ed Bi ceystreing Sybttel. AB1377 DNA sequenci ng system The conplete 1, 668
base nucl eote’agaﬁf@]{nce encodi ng nGPCR- 1007 is given in 10 SEQ ID NO 12.
Transl ati on® 1 equence reveal ed an open reading frame encoding 371

am no acids (SE ' i 7T ﬁ%h%p
[ Sonnhamrer EL, %%%cﬁgmééﬁgg%ﬁmggg%%b@?%gg% 19%9A§§¥$a S tg\?ai | abl e
at  https//follewalgsgett tshebifis BCRI mrémert Vg &3kt th. diéne fulldEREIRnGRTR - 106, shown to

contain 7 tran.sgenbrane-spanni ng domai ns corresponding to the underlined
resi dues in SEQ }I§V6ssnsgprmer: & %WWW&F%TQ‘%@TH% SERLIBHNRAS)

Gescr i bedanove taratieeiptnkel APt ArIRS RUb KA TR B i o

was possi blosiopce 20 the 5' - and the 3'-RACE had overl appi ng sequences.
The SRACE fragment was cut with the restriction enzymes Apal and Xbal to
isolate the 5 part of SMMARIEREREIRGHYwb¥A frpm hymgen Fesistwis usedras template

3RACE f t ith t | | QR I hol .. Th

ol oni ng "0 edpgreRBEse fuptigh pIP Cry Bl e 2R B TRACE Reed oA doisian 2
Xhol for acgeepeeihéladfectifheadQVa th SHMRT RACE nahi (PE$149- Dldn@Rvediied e
reaction 25 products were separated on a 1.2% agarose gel (E-gel,

| nvi t r ogen)husmh testis MBN A EQlonfech.gab G530l e Thg 6P ERCR roantivhe werel madedwith

Tii s was 1 opmetmgsees SAvA=Tt nsis e sFrares eI nube ity 1 o

Rapi d DNA %@ﬁﬁn@gﬁ?ﬁggt 13260S50) CRhe PéRh@aﬁ:%%ﬁ%)as petf¥fnd uﬂigé&@amég'egat i on

m X was trans e Shot “chem cally conpetent TOP10 coli~cells
30 (I nviif r Repmeraa¢ Mix(ZbeechFyat #8488+ ThORE Geremrgniystdno 820F Srasrhised

LTI DS Al ook S B S e AR
Soencl 10 IR IR, Hlpeh e Clckant ST syt OIERLY
NG OF THE Qokithgeh¥-ehdhlbahd bést¥sponding f the expected product size of nGPCR-1006

(1185bp) was seen. The band was excised from the gel and purified through Spin-X

20 columa (Costar, cat # 8163). Four pl of the purified fragment was cloned into 1 pl

plasmid pCR2.1-TOPO using the TOPO TA Cloning Kit (Invitrogen, cat # K4500-01).

Five pl of the ligation mix was transformed into One Shot chemically competent TOP10

E coli cells (Invitrogen, cat # C4040-03). Plasmid DNA from three clones (5 ml

overnight cuiture), were obtained by using the QLAprep Spin Miniprep Kit (QIAGEN,cat

25  # 27104) and the subsequent confirmatory sequencing was performed by the dideoxy
chain-termination method using Applied Biosystems Model AB1377 DNA sequencing
system. .
nGPCR-1007

To isolate a cDNA clone encoding full length nGPCR-1007, the DNA sequence

30 obtained from the procedures outlined in Example 1 above was used to design PCR
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5 PCR Additional experinments may be conducted to subclone the coding region
of nGPCR and place the isolated coding region into a useful vectd{.égm§@m
additional PCR priners are designed based on the codi ng region of'%
corresponding to either end. To protect agai nst exonucleolytic attack
during subsequent exposure to enzynes, e.g., 10 Taq polynerase priners are

routinely syihb@FbZedai §'R ACH CONSC b} Bfikd#an Akin g SOLATES tﬁ%’ end
he desi red target

that were not necessarily conplenentary to t
per f or med |An@h.ﬁ©audnklfta&nm6bm@m(eamhoggf1€léslll -BH20, 5 1 10X TT buffer (140

mM amoni um sul f latin, 0.6 MTris-tricine pH84 5p115
m™ MySO4, 2 pl %&%W&%gﬁpa@@w& Jerdssieagd-ps regprgmendsd nghe Ho m\), 3

115, 95" IRACRARITE00, Bt gl OByl s P T 2

reactlonS\/\/a@/Ieriiir@bd)ed with 1 cycl e of 94C for 2 mnutes; foll owed by 25
cycles at 94C for 30 seconds for 30 seconds, and 72C for 1.3 m nutes.

]'cl'he content; frﬁ% ﬁ@é&?@@#@@em@gm&frmcz"%@aﬁ@@r@@; 33nd 23
T
oo GaEui o AR 3G RYBAGERITLAT CERACTATTENSR0 18P0 Bh 2

maxi num speed i nS1007akstiroldy§eCCTIEA BE WRITDNAGGA AGRGAAC ACTG-31 (SEQetrhanol
and resuspended in 6 | H20 for Jligation. The PCR anplified DNA fragnent

cont ai ni ng NRSDodi ng reg| on is cloned into 25 pCR2.1 using a protocol

of croriBna, 11 STOGRRRBE T GG oA IRBCE RIS RGO kD Bheny

and 1 1 T4N N6yl i gase (I nvitrogen). The reaction mxture is incubated
overnight at 14C and the reaction is then stopped by heating at 65C for 10
m nutes. Two ni cAshiteroplstedbr ¢lhning] 4 §aRAGE-Readyt dI¥NA ane at3/-RisCHReady i nt o One

Shot cells itro en and at ed .ont o 30 I ci,ldJ n.pl at.es

col ony conté#}ﬁ?grﬂ %Wﬁ%%%@ pRie ?técﬁgﬁéﬁéng)uN 2004
used to 'no&'ébﬁﬁf%i%tﬁemanﬁﬂl OHe %f%ﬂ%ed%@éﬁh?ca%éﬁ RPetcti

usi ng the ncert Rapid Pl asm niprep System (G bcoBRL) and sequenced.
Fol | owi n§ 1§ oeversertednsonptade ﬂ‘dmlsfe@ad:mhzgas (&2 #18064H20 ) was nded|flr the déversei s

i nocul ated with . the q\;sfo gue Shot _cells, cultured, and proce sed
using a Q AFRMCRPUR Etanfl &3 RACE SPuHiPiGReEPapkensprRImads agserding 02

(NGPCR-63) (g the manual by using 5 pl universal primer mix (UPM), and with 1 pl S1007 frwd

primer (SEQ ID NO: 33) for the 3 -RACE reaction, and 1 pl S§1007 rew primer (SEQ ID
NO: 34) for the 5 -RACE reaction. The PCR reactions were performed using

20 Advantage®?2 polymerase mix from Clontech (cat # 8430-2). The PE GeneAmp System
9700 was used with the program: 94 C° 20 sec; 5 cycles of 94 C° 5 sec, 72 C° 3 min; 5
cycles 0f 94 C° 5 sec, 70 C° 10 sec, 72 C° 3 min; 25 cycles of 94 C° 5 sec, 68 C° 10 sec,
72 C® 3 min and finaily 72 C° 7 min. The 5 -nested I-:’CR reaction was made with 1 pl 5 -
RACE product, 1 pl S1007 nestfrwd primer (SEQ ID NO: 35) and 1 ul nested universal

25 primer (NUP)ina 50 plreaction. The 3 -nested PCR reaction was made as above, but
with 5 pl diluted 3 -RACE product (57x diluted in Trizine-EDTA buffer) and 1 pul 81007
nestrew primer (SEQ ID NO: 36). The PE GeneAmp System 9700 was used with the
program 94 C° 15 sec; 25 cycles of 94 C° 5 sec, 68 C° 10 sec, 72 C° 3 min and finally

72 C° 7 min. The products were loaded on a 1.2% agarose gel (E-gel, Invitrogen) and a
30 band of about 1000 bp was seen in both the 5 and 3 -nest race reaction. Product material
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I solation of a clone for nGPCR-1002 (nGPCR-63) from genom ¢ DNA was
performed by PCR in a 50 pl reaction containing Hercul ase DNA Pol-ylzgrﬁm 004
blend (Stratagene), with buffer recommendati ons as supplied by the

manuf acturer, 200 ng each 1o prinmers PSK16 and 17 (SEQ ID NOS: 51 and 52,
respectively), 150 ng of human genom c DNA (C ontech) and 4% DMSO. The PCR

reacti on WasvadexdisdBsn e @elaid ﬁmﬁ@ﬁ@&%@h%ﬂpm@&@iﬁgﬁ% Costat RLAPRAEY.

starting with 1 cycle of 94C for 2 mn fdll owed
see, 65C foFogOulgdeacly p@ific fraymminh wad blen&CRte & al plasmidpCREAU-TOPEMLsyg t he

a1 B o e ™
NG 51 d: trans | 1 52). 20
L0 7, R e AR SIS TS B Y

PCR pr oduct ImaSogengaatetiC#(M0003)h @1aeRd BINK fohr R Ae8 cheH (2(9 AY béragan)
using the Zero Blunt Topo PCR TA cloning kit as follows. Three .tl PCR

product DNAculture), werrphtamesbby veing dre Qkirien® Spiraridipren Kit €HAGENncat #. 2VNaCl,

0. 06M MyC12 L acu ed for 5 m nutes ropmite rature. To.the
ligation reg?:maﬁﬁn %é‘lee Slr?'n%%erqglf:?ttsg‘ﬂuegf: mgéfaé)?e%%%’yp ﬁg‘fegf%gﬁ%ﬂf ‘Was
added then ueehodanaig e A‘f@ﬁecphﬁ%%ﬂeﬂé‘ Mddel ABMS77 DN Qlgubfise Hfstdohie | 1 gation
reaction was transformed ' in One-Shot TOP 10 cells (Invitrogen), and placed

on ice for 30 m dbeesmpirtel.068 basewmurlsotideatequinse keebding nGPCRsOFnsigivan imd 2C,
pl aced on i f A l.nut.es .| of SOC was,added, then_incubated at
B¢ i t i S MO T LR on. i Bisseioppareu e ROOBATERE I fAmsicBeeding

suppl enent ed?ﬁM&&‘ME@Nb‘:ﬁr . lﬁiﬂé@H&nﬁﬁﬁ Sgﬁ—am%&m ed by
restriction di gestioh for the preésence of t e&:}ﬂﬁsert, and a g’rasm'd DNA
from col ony [&8mia:dthen®d., por HeljmdGuKroph A Isigb 46881687682 nlse apdikble 4

purificatiop kit. Th | o cont aini.ng NnGPCR- 1002 was sequenced directly
usi ng an ABB‘_S*H#WWﬁgff@%@zWJ tlefcleRGPEBr kG0 wasrbpwAse comain 7

Term nat or G b gt e e e P O s

Each ABliscydl(®2%equenci ng reaction contai ned about 0.5 ~tg of plasm d DNA
Cycl e- sequenci ng was gerformed usi ng_ an initial denaturation at 98C for 1

mn, fol | owédomhe9hfell-langth cBYA ensoding nGRCRHMA i ng at 50C for 30 sec,

and extension at 60C for 4 mn, Tenperature cycles and tinmes were
control | ed by a PagRiRAGE clone 1 (pMB1610) and 3’RACE clone 2 (pMB1611) described

above were used to assemble a nGPCR-1007 full length clone. This was possible since

20 the 5’- and the 3°-RACE had overlapping sequences. The SRACE fragment was cut with
the restriction enzymes Apal and Xbal to isolate the 5° part of the nGPCR-1007 gene. To
isolate the 3’part, the 3’ RACE fragment was cut with the restriction enzymes Apal and
Xhol. The cloning vector pCR2.1-TOPO (Invitrogen) was cut with the enzymes Spel and

Xhol for accommodation of the above fragments. All the restriction enzyme reaction

25 products were separated on a 1.2% agarose gel (E-gel, Invitrogen) and the desired
fragments were excised from the gel and purified with QIAEXTI Agarose Gel Extraction
Kit (Qiagen, cat. # 20021). This was followed by a three fragment ligation performed as
recommended in Rapid DNA Ligation manual (Roche, cat. # 1635379). Five pul of the
Ligation mix was transformed into One Shot chemically competent TOP10 E. coli cells

30 (Inviirogen, cat # C4040-03). Plasmid DNA from one clone (5 ml overnight culture),
was isolated by using the QLAprep Spin Miniprep Kit (QIAGEN,cat # 27104) and the
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2 5 JUN 2004 El mer 9600 thernocycler. Extension products were purified
using AGIC (R) gel filtration block (Edge BiosSystens, Gaitliersbung, juMIngs
Each reaction product was |oaded by pipette onto the colum, which was
then centrifuged in a sw nging bucket centrifuge (Sorvall nodel RT6000B
tabl etop centrifuge) at 1500 x g for 4 mn at room5 tenperature.

Col um-purifi.ed sanpl re dried under yacu for.about 40 mn and then
i sl ved i FECFeAUEH CORTRATIY SSRUERFIRE Pt POTFTESS Y iR PR bPBy RERINAESD 5. 3 v
EDTA, and 1R in e BibEyRRkins MOfe! 3189 DN sEnl&ne Bpaled to 90C for
3.5 mn and Ioadedg:%%]?kglthe del sanple wells sz)\lgsgqequen%e anrg'l ysis by the
ABI 377 sequencer. Sequence anal ysis was perforned by inporting AB1377
files into _ C I Gene Codes, Ann Arbor. M).

nGPoR 1008 ERAMETIESCSIBRERIERG ' T GOmING BeeToly OF SieeeResaa 1006,
the DNA ssefiggpce obtained fromthe procedures outlined in Exanple 1 above
was used to design PCR priners for. 5 -RACE eDNA anplification using the

SVARTTM RACE c DNAddBicAripdxpbfimanis areyRietcohdwtediocnbelote the abdihg gegforkbB811- 1) .
The foll ow ngggﬁﬁn%ri mers were . designed as recommended in the SMART RACE

manual (PT32 Ripgerthe iselafrg qoding Tegipp e aysefubysciasr TavpaddifionabBeRunar e

AT CECCACCAGEA '?ﬁdi‘ngég%thg%@?és)

Hoime renion of nGPCR
As a tenpl are p&&éct?%@iﬁhﬂ&on@cléélyﬁ%ﬁcﬁﬂaﬂﬂg SRRy UREERPOAIrE eletelBde, f rom

(Medpr obe): Y
37) 20 S 108 négs?"r%eggﬂ%&d? %ﬁ@ R O SEA
human testis nRNA ontech cat. # 6535) according to the manual. 1 g of

MRNA wasl® uSeq pplymerase, priaaers amroutinelGeymhesized pitlre prptectievmngé npelgogdesiapt ase
fromLifeTeghnal agi,.es 25 at # 18064- s used.for .the reverse
transcripti %@ﬁg%%wgmsw&%%%ﬁe%%ﬁe %Sbrgdézc'g%tr ding to the
manual by using @tm%guﬁbwmlasw'msarcﬁaﬁéox{tbiﬁmg,s@m%@i,tsmll10)mrr%uﬂ9106rev

primer for the 5' -RACE reaction. The PCR reacti ons were performed using
Advant age( r {1Z#0poMammasiyrmsulfate, Ot Cpdatin O M Eds-ticde3pHB.4), T 1PEmMene Anp

System 970 S it h the r 20 ) cl.es 4C 5 see,
72C 3 nin; @I%%%?e? S (Rl g d s@@?&%%@ﬁ%ﬁm@@ 2#@ es of
94C 5 sef, B&fonl phse DRA .25 d&M}b?@%l Pafned1 0 NoRif ofdl N dnter 2XG fp/pHn- The
5'-nested PCR reaction was nade wth 1 5'-

0.4 pl High Fidelity Taq polymerase (Boehringer Mannheim). The PCR reaction was

started with 1 cycle of 94°C for 2 minutes; followed by 25 cycles at 94°C for 30 seconds,

55°C for 30 seconds, and 72°C for 1.3 minutes.

The contents from the PCR reaction are loaded onto a 2% agarose gel and
20 fractionated. The DNA band of expected size is excised from the gel, placed in a
GenElute Agarose spin column (Supelco) and spun for 10 minutes at maximum speed in
a microfuge. The eluted DNA is precipitated with ethanol and resuspended in 6 pl H,O
for ligation. _ -
The PCR-amplified DNA fragment containing the coding region is cloned into
25 pCR2.1 using a protocol standard in the art. In particular, the ligation reaction consists of
6 pl of GPCR DNA, 1 ul 10X ligation buffer, 2 pl pCR2.1 (25 ng/pl, Invitrogen), and 1
ul T4 DNA ligase (Invitrogen). The reaction mixture is incubated overnight at 14°C and
the reaction is then stopped by heating at 65°C for 10 minutes. Two microliters of the
ligation reaction are transformed into One Shot cells (Invitrogen) and plated onto

30 ampicillin plates. A single colony containing a recombinant pCR2.1 bearing an insert is
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RACE product, 1 .d S 1006nestrev prinmer and 1l nested universal priner
(NUP) in a 50 | reaction. The PE GeneAnp System 9700 was used w t@ t@ﬁ 004
program 94C 20 sec; 25 «cycles of 94C 5 sec, 72C 3 min and finally 92 '/2
mn and cooling to 4C. The 5 material were | oaded on a 1.2% agarose gel
(E-gel, Invitrogen) and a band of about 1.7kbp was seen in the 5 -nest PCR

reaction. Thedhs pooERie ¥Sm @mm&%@mﬁe&h&e H%@MAW?ME%HE&H% a
SPIN- X colum, Costar (cat # 8163). Four | of each purified fragnment was

cl oned int dldndeﬂﬁlﬂm&d’hsqu@ﬁmi:msm (@bcm sequedicoti Piglowing

| nvi trogen c t 5 [ h I f d t

one Shodld E‘%@HF‘&%H?%EB#‘J’QP 12 S0l qtige Bt s mpaAd BN ooy
C4040- 03) . (Bl R&Hndd OWR SHok eénsoaﬁuﬁé&%di;?océssga ua}ﬂgwgggen ﬂ%ﬁﬂrﬁ)(hlﬁg%o and

obtained by using the Q Aprep Spin Mniprep Ki gen (cat # 27
t he subsgquaeid meded pCRIGPWRs perforned by the di deoxy chai n-term nation

nmet hod usin | ] i tens Model AB 1377 DNA sequencing system 15
EXAMPLE 4: M%M SIS TO DEMONSTRATE nGPCR- X EXPRESSI ON | N

BRAIN The expr esghafofRbr 260 GP@RWQ ol oﬁﬁc]ﬁﬁ!\(
L {Hg?ﬁ NN

cryo sectl éﬁs‘{P? pqturer, 20 6’13)?6

| ndi vi dudl m@@rﬁé’ﬁ léraéldtlﬁ’e{ ROk Q§ éﬂataadé%ua&n%wy), horegbbupae” s i des
( CEL Associgenesiic DiNA (Cleptgsh)oand 4%) DIV BheoP GR reactiog 6@s pSdormiedi 2 o &
processed sReWdclyclgr ihetrhogyeir {Siratagene) statting wvith Heyqhacti4sOntist dediy dellowednsed
in tCO! dt hpf&sww&esmﬁ%ec%l: ﬁﬁ&dcnﬁ"(d’ﬁ?)m s@&ewt es;&;i!?nyﬁ | TH: m&%&%@ﬁlwﬁg{ i de
In rirethna S ono
washes |§1 ) /arggms g%A)P al coho j%n&%khrrper?altatt?rafaﬂiqg:ut?s?leque}ﬁtIy,
secti ons™ arte

successi ve expos W%%@%%gﬁAﬁwGﬁ%%&%(éﬁ fyan

M croscope #0€ont ai ni n rocessed cryosections are allowed to air dry

prior to hybri d| E%KiBnS C@'ﬁ Q%@@gﬁ BECHARYEGCACGASHRG &EQ H3hi on.
30 A nGPCR-MOsyBcific probe is generated using PCR Follow ng PCR
anpl i fi eat i Dransltdien fnitagioraind tamdhgiret edom 4ré shieed shotiimboldnzynes and cl oned
into 98 2 5 -JUN PROACRBIrb@sSE Wab tighted 1618 \MR0pOR B1uAtIETO ROByeeidE YR HrogERY
production @by, QQ%E@B?L&?%E!) SCROT AL dM6ninS B 88 fotloAN S hide INFREpodubi BN A,
nGPCR-x cl Ofﬁlfg]Rﬁ B Yee, ddd 1 @1 TOBBH daf S6ufoh (1 QMNaCI 0.06M MgCl2) was
incubated for 5 minutes at room temperature. To the ligation reaction one microliter of
25 6X TOPO Cloning Stop Solution was added then the reaction was placed on ice. Two
microliters of the ligation reaction was transformed in One-Shot TOP10 cells
(Invitrogen), and placed on ice for 30 minutes. The cells were heat-shocked for 30
seconds at 42°C, placed on ice for two minutes, 250 pl of SOC was added, then incubated
at 37°C with shaking for one hour and then plated onto ampicillin plates supplemented
30 with Xgal and IPTG. Single colonies were screened by restriction digestion for the
presence of the insert, and a plasmid DNA from colony 63-4-23 was purified using a
Qiagen Endo-Free plasmid purification kit.
The clone containing nGPCR-1002 was sequenced directly using an ABI377

fluorescence-based sequencer (Perkin Blmer/Appiied Biosystems Division, PE/ABD,

35 Foster City, CA) and the ABI BigDyeTM Terminator Cycle Sequencing Ready Reaction
kit with Taq FSTM polymerase. Each ABI cycle sequencing reaction contained about 0.5
ng of plasmid DNA. Cycle-sequencing was performed using an initial denaturation at
98°C for 1 min, followed by 50 cycles: 96°C for 30 sec, annealing at 50°C for 30 éec, and

extension at 60°C for 4 min. Temperature cycles and times were controlled by a Perkin-
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suitable restriction enzyne, which provides a substrate for |abeled run-off
transcripts (i.e., CcRNA riboprobes) using the vector-borne T7 prOZ‘ﬁt.ﬂfN mp
commercially available T7 5 RNA pol ynerase. A probe specific for the
antisense strand of nGPCR-x is also readily prepared using the nGPCR-x
~clone in pBluescript Il by cleaving the reconbinant plasmd wth a

suitable r | Sk t |l d @Eﬁ.'ﬁﬁﬂls f t he
producti one%]@ér?g?)de)fhggﬁé%}rr%& ?x%ﬁﬁ%ﬁﬁcglggtgﬁé&? usl ng%éﬁ“g%@t)grgr{)t er and
cognat e pol fiimatiesBlocH (RdgerBioafystness Gaitkerklahg) M) WEath fe3cnin- pdddict oayi el d a

specific activity of about 0.40 x 106 10 cpm pnol, _for _anti sense rjboprobes
and about doglsdbyripetisHRtp s colgnn, vdxeke was thsp qentrifugs i s¥ingmgdmcksty opr obe

i oo SRR BRI RoR0 ARG (e BRLMEe| B IRAFY st Al Rkl =
8.0), 1 pMibdpératutel Oplumad-girifedSalmipldsofere dfied dienVhdnhfod tabsei40 @hin and

M croscope slides contai ni&g sequential brain crégse.ct ions are
i ndependentthen diggrdveshingHuh M@N&bédmaww@n@é% orjged formamyde; 831mfe and

si |l ani zed . Sli ar aced over i he ecti el dto_.

ybr 1 d zat Tk Borth B RIHRE RS The et b don el SRy o
52 C to al | pw1bxdRaiitioand belakPleOwa for SaubnR! 8 siS B HIRSABII T ¥QSRGé. ONS
are exposed to sense or antisense nGPCR x-specific CRNA riboprobes.

Fol | owi ng tYegquendsrandlyzistwasipepfortediby taporting ABE3 A Rlesvittthe Sefifiencheproiages in
1X 20 SSC, foll d b se treatnment involving the exposure of slides
to 20 g/t (ﬁ%ﬁggy‘\’ﬁ% B8t contai ning 10 mM Tris-HC (pH 7.4), 0.5 M
EDTA, and Q,SpipMpgde for 45 minutes at 37C. The cryosections are then

subj ected to three high-stringency washes in 0.1 X SSC at 52 C for 20

m nut es each. Fdl¢ molatga tHY sselpheencofingdbd & portionyafadRGR1 606 tke DYhy dr at ed

by consecutive exposure to 70% 95% and. 1Q0% amoni_um acetate ,i.n 25

o conol - T oAb OBBAC TR SRS RTOS S PSS A0 EGARBAAENORER MFRIFTER | m

Af t 13 fAl [ : . Its,
13, 08 S s o s Shopt st paeDE ol

slides containifng tissue fil m autoradi ograns,
are coated AdvipkifikaiiakK N Tdn? Cluntdchgcatalbg #cK 1814l s iTha faluving @CR priteers aveee

stored in the dark for 32 days._ The slides are the vel oped, a

count er st aj $EHE0GA ahTacPRCEHL m@@hﬁ%ﬂﬁ@%&w&i@?@f@%@%@@% 139?&1 30
m cr oscopi ca|: ' %ﬁ'aé |l Gty of |abeling. The signal is
det er m ned @%&%@%@:ﬁé@%ﬁ% sgggdﬁoc(yc§'f aut or adi ogr aphi c grains
(generated by angienrse spOUXGONTGATAATGITAEGCAGEGAAGTCAGASH(EIERED with

cresyl violate-stained cell bodies. Autoradiographic grains found between
cel | bodi esNPadikat es non-specific binding of the probe. Expression of

NGPCR-X jyN the bgAjyanRLAN: 99FGALC AGLTHIPIGABYTTRRGEAE Frétf-3 (SEQ ID
NO:38) ‘

As a template for cloning, a 5"-RACE-Ready cDNA preparation was made from
human testis mRNA (Clontech cat. # 6535) according to the manual. 1 pg of mRNA was
used for the reaction and Superscript™ II reverse transcriptase from LifeTechnologies

25 (cat # 18064-22) was used for the reverse transcription. The 5 -RACE 50ul PCR-reaction

was made according to the manual by using Spl universal primer mix (UPM), and with 1

ul 81006rev primer for the 5"-RACE reaction. The PCR reactions were performed using
Advantage®?2 polymerase mix from Clontech (cat # 8430-2). The PE GeneAmp System
9700 was used with the program: 94°C 20 sec; 5 cycles of 94°C 5 sec, 72°C 3 min; 5

30 cycles of 94°C 5 sec, 70°C 10 sec, 72°C 3 min ; 25 cycles of '94°C 5 sec, 68°C 10 sec,




5 nGPCR-x activity have utility for treating neurol ogical disorders,

i ncluding but not Ilimted to, nental disorder, affective disorders,

ADHDY ADD (i.e., Attention Deficit- Hyperactivity Disorder/Attenti Mm;
Di sorder), and neural disorders such as Al zheiner's disease, Par nson

di sease,. m grai ne, and senile denmentia. Sonme other diseases for which

modul at or s d%)ﬁl{r‘zgﬁjr ‘7'}::\1‘11 f}}éﬂ ek ﬂ‘?@a{cﬁﬁﬁkﬁg DX Y 1 39

bi pol ar dlsease ep| epsy, neurastheni a, neurop a neu oses

and the |i kRAGESrodatt, D G@PEROGGHEE mrmdllmlnuﬂemmﬂ@ﬁ@rﬁnéﬂMSn ang
anti-nGPCR-x antibodies, to treat individuals having such di sease states
i s i nt endedrhzeaetiorasHeackE GieneAmpi Sysiem 9760 wasxsedowith the progeuEd2GHERs) N

PROFI LING 15 A P tg Gene r.essi on~Panel ,
o Gene Tolre oAl S iseta T by R R e SRR R L The
conpr ehensi ¥rRmPwessSlofded ¢t £1 Qh@%@}oste gl @@tmv&o@éﬁ%é Hafd BBt | Ssue,

and in human brain regions. The api d pression Panel is conprised of
first-strandl.7EbNéms Seconm\ibe 5 onest RGRHaacnbnsiheﬁagnchtMamemcusagfrmmshe ga'ttandr e

i b BRI H iy
T R ot T

prostate, st@iviurog%al(cattimesmmor)ovrwo fibéfahe hgAion mw&hsftﬁhﬁﬂorﬂled/mto OEasmhessu on
of NnGPCR-x in various tissues is detected using riners 25 designed

based oni% hehemigalbaeompaiertJMRI Bicolirells, é@é‘g@gﬂn (t:ﬁaﬁ 4(40-033y iPlasmid DNA

synt hesis o r edet er ed Si agnment 858

appr opr 1 at o TOENEE clost el LB Peshisbhe g g ol RREBE e e i
H20, Spl | OKfikibrépHK e %ﬂ dwlza rﬂnﬂlﬁhe%ﬁb@ uent sOquendingabaat effnﬁcﬁb
Tris- tlrol ci ne, })—)H 8.4 Ql% QC m MSH, 2 &ldl\ﬂgsg% )lgt urge éjGTB &EIATj}F"/u:le

dTTP, and d@ﬂeoxsedzﬂanﬁmmmmmefbo@umg 3pp1iec§1rBwamtqmﬁ M@ﬂel(&BWI?gIDNA 0.3 gl
reverse pri rrerﬁ ﬂgg/lgé High Fidelity Tag 100 25 JUN 2004 pol ynerase
(Boehri nger he PCR reaction mxture is added to each wel | of
the PCR gl ate. The pI ate is placed in a ML Research PTCL100 t hernocycler,

and is thenExxMPIE 41 IVERIHEZA PION QANAL VSIS TOADENMEONSTR ATE-HCRKRIXC f or
3 mn; denaturation at 94C for 30 seconds; annealing at prinmer 57 C for 45

seconds; exEXPRESSIONINBRAIN ni nutes; for 35 cycles. PCR productions are
nen Scbar e o0 e SRR SRR B S e
on the pl at g, gRSWRRIiZHHSH hidléchemistry. To investigate expression in the brain, for example,
20 coronal and sagittal rat brain cryosections (20 pm thick) are prepared using a
Reichert-Jung cryostat. Individual sections are thaw-mounted onto silanized,
nuclease-free slides (CEL Associates, Inc., Houston, TX), and stored at -80°C. Sections
are processed starting with post-fixation in cold 4% paraformaldehyde, rinsed in cold
phosphate-buffered saline (PBS), acetylated using acetic anhydride in triethanolamine
25 buffer, and dehydrated through a series of alcohol washes in 70%, 95%, and 100% |
alcohol at foom temperature. Subsequently, sections are delipidated in chloroform,
followed by rehydration through successive exposure to 100% and 95% alcohol at room
temperature. Microscope slides containing processed cryosections are allowed to air dry
prior to hybridization. Otber tissues may be assayed in a similar fashion.
30 A nGPCR-x-specific probe is generated using PCR. Following PCR
amplification, the fragment is digested with restriction enzymes and cloned into
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anplification reaction is wthin the |inear range and, hence, facilitates

sem -quantitative determ nation of relative nmRNA accunul ation in §$

various tissues or brain regions 10 exam ned. nGPCR-1002 (nGPCR- 633 PQQQ%

specific expression of the nGPCR 1002 (nGPCR-63) was detected using a

PCR- based Rapi dScanT' Gene Expression Panel (Oi Gene Technol ogi es,
Expressi on Panel |s-.conprised of

Rockvi | | e, . The Rapi dS .

i rot-st ranbBBEigRt D e ﬁ%nthwmﬁ xR st rpaedugien g6 PrSegPeificfadhoyer

a 3109 I ANGa A0 SINAER ! Be AGPERL eHE In BTSRRI Ldbibe bl vas used
profiTé 0 e puta

to generate a conprenhensive expression 've GPCR in

human ti ssustableus®tictiosairemepivhiall @ebvide laudbdratdfonidbeled a-bIf thandexits (i.c.,
spleen, liver, colon, lung, snmall iIntestine, nuscle, stonach, testis,

pl acent a, sefiNOzIlpProfreshesing ty vester-berae & aromptarand qommaereially agsilable Tt er us,

prostate, skif, .. BBL, n rrow,..20Q fetal. brai e pver. . PCR prinmers

wer e deS|5gne %@%‘eﬁa%gt ﬁéx C\ L %F Sorsﬁamggegh%%f@¢gﬁ1ssa&s&f HUM

| DS} Cont i gi prepAled 85@E MeAGPCRBECIbY b M@ : i
prepile (‘%\CB WBYudREHPTE] by S18&vikg Bie recombinant plasmid

5' ACA / _ ", (SEQ ID NO'53). The reverse prinmer was:
5' CCGCAGGAGEAREGAtabIT CAGB:tion e8EMd © ge@er5if)a linEarizedpubsteate fortthe @Sdpetiomeaf t he

synthesis o 20 b L r fragnment | he presence of the appropriate

oA For dapaed FisofrRaR ieuseliBh Wik b Pt et Gheats P SREep Prer et
was used B j 35@@@;@5@' A d 2 B ' SboiR I es,
Rockvi |l | e, \Ahw%)(%brwr%iagm%glﬁg{vﬁtrﬂ;presentsa'vg%?iaasﬁ&ﬁﬁ %%qﬁdgﬁg?over%% F)(gg range
of firstlost cpmgmoDiGr datieense hiboprbbesl amdiabgutlix.6f x 1 Gepirdmacbior agrese-stmand 96 wel |

format: frontal ] ob enporal .| ope, 30 cerebellu hi ppocanpus, substantia
ni gra, caudZPYPrARRS %&?@i‘ “gﬁwgﬁisé?gﬁa?%?aw a@gledéﬁi@mw A3t hal anus,
pons, medul rﬂ{% [ : B G gos &ﬁ?ﬁl\ﬁ t ' g,ggwb RS (e
The Woodl aniéf;b, @E%@%@{cﬁgﬁgﬁi&e@gﬁé‘é@e eg’ fl}’sa/?ﬁg t tgf'(::”(cjf;ﬁ}poneh%os&(ﬁ)‘fI t he
Expand Hi - FIifGR 8y EmiM ERIA 4 X\DemerdtarSoBithmherd bind dithiditaeiagiol i s, | N).

Twenty-five mcroliters of the PCR reaction m xture was, added to each well
of the 5 RaMi¢rascone shfesfogtaanng praupntial Brajherypiesiens ars mdepgndentiy expnsed SCR

t her nocygl e lf! {4 E | -Bi sﬁiggg . ] | ng
programlg\/asﬁsekfegﬁie : IFEeIE Egl@ﬁﬁﬁ%e?@?@%ﬁ@’or m%"?‘& g’l‘ﬁsgdmrggmbcggggégé%l es of
[ (94 for 45seztions beihg Exposed b hpbfidizatioi?soldtivh. Secii@G.abd incibdfed ewahighn
products were then separated and analyzed by el ectrophoresis _on a 2. 0%
agar ose gel (15st&heved) #iSgRC &e pliewy hybristigtion o occur. Equivalent series of cryosections

are exposed to sense or antisense nGPCR-x-specific cRNA riboprobes.
Following the hybridization period, coverslips are washed off the slides in 1X

20 SSC, followed by RNase A treatment involving the exposure of slides to 20 pg/mi RNase
A in a buffer containing 10 mM Tris-HCI (pH 7.4), 0.5 M EDTA, and 0.5 M NaCl for 45
minutes at 37°C. The cryosections are then subjected to three high-stringency washes in
0.1 X SSC at 52°C for 20 minutes each. Following the series of washes, cryosections are
dehydrated by consecutive exposure to 70%, 95%, and 100% ammonium acetate in

25 alcohol, followed by air drying and exposure to Kodak BioMax™ MR-1 film. After 13
days of exposure, the film is developed. Based on these results, slides containing tissue
that hybridized, as shown by film autoradiograms, are coated with Kodak NTB-2 nuclear
track emulsion and the slides are stored in the dark for 32 days. The slides are then
developed and counterstained with hematoxylin. Emulsion-coated sections are analyzed

30 microscopically to determine the specificity of labeling. The signal is determined to be




10 nGPCR- 1002 (nGPCR-63) was expressed in the brain, heart, kidney, liver,
nmuscl e, ovary, prostate, small intestine, spleen, testis, peri pherag‘r) %W?Jﬂ’u
| eukocytes, and lung. Wthin the brain, nGPCR-1002 (nGPCR— 63) wa

expressed in regions including but not limted to, cerebellum anygdal a,
hypot hal anus, nedul |l a, tenporal |obe, pons, hippocanpus, substantia nigra,

the nGPeR- 1805 fptratisEPtiR Fafl fuditiue W b ARLAR e G Wopibimaliipl oS! on ©
modul at or s QiarRGRER HLORithteRORyiE Bke-tainkell cély bbdive Altotddiogriptic plagatfbagd

neur ol ogi cal I sorders, including but not limted to, novenent disorders,
af fective dietweahored], bodmnadbgatﬁs:nqn-wd@ﬂsﬂdmmﬁf@nmbﬂy di sorders and

cancers. Use of pGPCR-10 é @%gﬂ %rm)du tors, ncI uﬂ]g gag:R 1002
(NGPCR- 63) | i ga Iﬁ?ﬂpna?fq ﬁr: iBdicatipy 881 g r eat

i ndi vi dua %g,&p th gt Bt the

I nventi on %q%h Egrst r%%éagﬁ hé%ﬂfnt%&glagofl%ga CI% tRACE Ready
cDNA r eact i lphitedvsy; encpend Hizordet, aifecti e disordad cADHIYAIDD (zhae, AnaEon Ridieitranual

(PT3269-1). 5" - RACE- Ready. cDNA prepar ation re . mad uman_ nor mal
adi pose tot%ﬂ%ﬂW@F?fﬁﬁﬁéﬁen%Ige 168@951\,\% ‘Pﬁ)ﬂ’iérﬁh?oé eTp SUBASi n TRNA

d ont ech 5 15),
hurran F?ver%ﬁﬁe(% tiskad, PalliiRA <}fidiabe, Hibthide, %#Jpﬂg‘%??‘élg‘éﬂm@p%@?ﬁt coh
cat. # 653%iddasediwhid aoeilarrd CRElPERA &) baveanility ﬁﬂludeid@ﬁa@?sieﬂ,)anml&man

skel etal 30 nuscle nRNA (C ontech, cat #6541-1), human testis
(Ol ont edh, bipelardisess, epjlepsn Regritss, @Nama,maromam{nn%%ﬁe&sﬂﬂm#@ gt ech,

Cat oo coToeon RS, A Bl Mty RS MRS AE AR S30e8td o0
used for thgedt GyRYidBalk haNag sueH disdhse MERER intd@ed 4y angpedtpif thy @bedtiong 5

Transcript profiling was perfornmed by PCR on the different 5' -RACE- Ready
cDNA descri bed above with gene specific priners designed fromthe deduced

5~ CrancATERANERE A
5' - CTGAGCA WW% antisense priner:

5' - CTCTAGACCAGACLGHTH GRSEAGAERT RapidScai® Gidde Exprd¥sionPanel\CRillenPCR- r eact i on
was nade with 2111 cDNA terrpl ate 10M S 1003 sense
Technologies, Rockville, MD) may be used to generate a comprehensive expressicn

profile of the putative nGPCR-x in human tissue, and in human brain regions. The
RapidScan Expression Panel is comprised of first-strand cDNAs from various human
tissues and brain regions that are serially diluted over a 4-log range and arrayed into a
20 multi-well PCR plate. Human tissues in the array may include: brain, heart, kidney,
spleen, liver, colon, lung, small intestine, muscle, stomach, testis, placenta, salivary
gland, thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, PBL, bone marrow,
fetal brain, and fetal liver. '
Expression of nGPCR-x in various tissues is detected using PCR primers
25  designed based on the availablc sequence of the receptor that will prime the synthesis of a
predetermined size fragment in the presence of the appropriate cDNA.
PCR is pcx:formed in a 50 pl reaction containing 34 pl H,O, 5ul 10X TT buffer
(140 mM ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5 pl 15 mM
MgSOy, 2 ul ANTP mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 0.3 ul
30 forward primer (1 pg/ul), 0.3 ! reverse primer(1 pg/pl), 0.4 pl High Fidelity Taq
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primer (SEQ I DNOG 55), and 1011M anti sense primer (SEQ ID NO 56)._ The PCR
reactions were perfornmed using Taqg DNA Pol ynerase (Boehri nger I\/an:z1§i q'y 4
cat #1435094). The PE CGeneAnp System 9700 was used with the progra é QQ
m n; 30/40/50 cycles 15 of 94C 30 sec, 66C 2 mn, and finally 68C 10 m n

(B ger - | nolsfs (BO5add: \LAHHELS THPFCRAPRRNA Sl B g6 IR ORR %
expect ed predecR Dﬁzété.em%&t@i@)plma i 8 8T R ébehdB PRCROD SRidoteleMaddlis QHé&;ﬁ'

human adi pose c as tenplate. A "weak" band was also seen in the P
reacti on wekposhdtmthe followingivaling parameteat: @re-26rkEMACdes3 minpdenaBRERNHH03 i n

t hese tiss ravj des an indj.cation th modul at oy s of nNGPCR- 1003
activity hggicg‘%fﬁq fegoR 'a@q@!ipgﬁtgprgp s‘éé“’%‘hdstﬁeﬂ? r BPEFRSI0n e Gl dg but
not |im.ted.: | [ ! ' | Iahetes), as
wel | as5 [ %‘%ﬁ%&% g?gk%@%%r%%?%@&%%ﬁ%gﬂ{s&%ﬁg%%?wﬁ%ﬁ%b%ggg nodul at or s,
i ncl udi ng eRei6Fhot@OSoh g agaDk felistaintdRih BB brohiE es, to treat

i ndi vi dual s havi ng such 25 di sease states is intended as an aspect of the

i nvention. nGP3Rkerolyg diutionsangs«d icPNA espasdedowtheaate gasueenthatehe odi ng
GPCR- 1006 tected uSj. PCR- based i dScan.,. Ex i.
panel (01 CEREOTREBPOYIES Witk e R AR o, Pris S eR R Pa S el O
Panel is cabRihSRHRLS tdlae MRNANSLGRNARi0RGn RS ds BB o bragUegiohdat are

serially diluted over a 3-10g range and arrayed into a 1 03 2 5 JUN 2004
mul ti-wel | eR@Rnelate. This array was used to generate a conprehensive

expr essi on rofil e of putative GPCR in human tissues. Hunman tissues
arrayed i né‘ﬁpﬁ)éé?{o&zépéﬁ]éﬂéﬁgh, ki dney, spleen, liver, colon, lung, snall

i ntestine, nuscl estd a j ¥ Qﬁﬂ% i
adrenal gl and, Sg%sél}ﬁ'tég‘gé?ﬁg\?’&r‘;’ygdf%ﬁ‘ﬁé@g?&%%@?@ﬁ,3%‘&, eone L%%r‘%?row,
fetal brai PCR-bastld RapidScanPOBeny Expresionel el @eredldehasidgies, Rdvkvileai | abl e
sequence of the Celera human genom c sequence GA 6539570. The forward

primer use prisedpddiuspstgndIINAs prehondi ng

¢MRasThe
to basg pairs t £ 3 I masy 10
5" TCCA(_:% %«%ﬁg@ﬁ%‘?ﬁ%ﬁ?%’lﬁ%ﬁf%‘ 2 gé& 5%%% #%‘S&fe@ t:&’sae%mﬁl\é@?% 596
t hrough 614CH pfafe. 6839 arkly whb usedtbigeBérat &l colipréfRasivb exsrietidteplofiledds the 177
base pair fragnment in the presence of the appropriate cDNA. Priners were
synt hesi zeg@utatye GH{OR ys hawap tissuth cHvmed iasgs arrayed ipdrdeds beaindesrivkideey,

assenbl ed usi'
5p

egg, ]}vfé% colon, lung, small intestine, muscle, stomach, testis, placenta, salivary
gland, thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, PBL, bone marrow,
20 fetal brain, fetal liver. PCR primers were designed based on the available sequence of the
Celera sequence HUM_IDS|Contig|11000258115466. The forward primer used was:
5’ACAGCCCCAAAGCCAAACACS’, (SEQ ID NO:53). The reverse primer
was:
5°CCGCAGGAGCAATGAAAATCAG?’, (SEQ ID NO:54). This primer set
25 primed the synthesis of a 220 base pair fragment in the presence of the appropniate
cDNA. For detection of expression within brain regions, the same primer set was used
with the Human Brain RapidScan™ Panel (OriGene Technologies, Rockville, MD). This
panel represents serial dilutions over a 2 log range of first strand cDNA from the
following brain regions arrayed in a 96 well format: frontal lobe, temporal lobe,

30 - cerebellum, hippocampus, substantia nigra, caudate nuclens, amygdala, thalamus,

101




conponents of the Expand Hi-Fi PCR Systeml (Roche Ml ecul ar Bi ocheni cals,

15 Indianapolis, IN). Twenty-five mcroliters of the PCR reaction mé &
were added to each well of the RapidScan PCR plate. The plate was AN 004
in a GeneAnp 9700 PCR thernocycler (Per kin El mer Applied Bi osystems) The

o1 oned Py Bl 8GR A SEGRE iral PR shherizsd by Beres 45
sec.)]. PCROtaTht WoRlAMICTR. m@réab@dhs%@a?@ Eﬁﬂl %@nﬁ onefs d%

el ectrophoresi s on a 2. 0% agarose gel, stai n rom
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nyocardi al infarcti on cardl onyopa h| es oscl e|P03| s, etc.
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breast, col.on Iung and rprollferatlve di sqorders such as
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mal e/ f emal &nhy g@ﬂ? %}j YEMS arian syndrone, 30 al opeci a,
etc.); sexugl %%;%na%{s?%jeﬁ I'n P ory cé}ngm??ons (e.g., Chron's disease);
104 2 510JUN 2004GRCRA963 (1EGPARSS) twns egpressddl id SlepbinghdagtNkidney, NBREOSt asi s;

rheumatoid arthritis; autoi nmune disorders; novenent disorders;

i nf ect i ons MUSEken 0¥y Proslate; Fﬁlé‘élqt%ﬁﬁ‘@e@@@édew piripheral bload) IVJ@CY'GW

ot hers express ion level

nGPCR- 100(7?"%:? ﬁg%r en% ssued;ﬁ T&d %ﬂ(ﬁ%ﬁ@ %’ﬁ% p’r“ergg 08%]%?‘}
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specific probe. The nGPCR-1007 3" RACE clone 1 from the Exanple 2 above was

di gest ed whmpopﬁ@puwvbst@maang!@n&@lwmtaldnbb, s:ep@tenweusnawd spina ¥omlyar ose

gel (E-gel . lnvitro s .excised.fromthe.ge] and 10
purifi e% WEPRIOFIRE @ ?%%\@%ﬁggel%@&@@gﬂg@b i, e Brein mFp Agesqnin ?‘%‘l‘h
Twenty-fiv J I

Feact | on A e e iy TR Be IO
probe synt desrders, n3¢ludmg|bunnotdnmﬁd toAmbveanent disérdeys, aflaetd2R)isssdersused in the

reacti on was urch Arrersh Phar maci a Bi ot ecxt;:%q(}:at no AA0Q04.
Pr ehybr i di i FS AP aReTE.| AR OTRECRS 092 (PSPRB as

r eCOmm“de%3ﬂﬁo@'cﬂt\ﬁ!i§,%kﬂﬁiﬁg%laﬂ°éi§§932 &Gﬁ‘f@-ﬁ%’ﬂrﬁgé{d’s%d YRS nGPCR-1002

20 (nGPCR-63) antibodies, to treat individuals having such disease states is intended as an

aspect of the invention.
nGPCR-1003
First-Strand cDNA Synthesis
The 5’SMART RACE Ready cDNA reactions were performed as recommended
25 inthe SMART RACE manual (PT3269-1). 5'-RACE-Ready cDNA preparation were
made of human normal adipose total RNA. (Invitrogen, cat. # D6005-01), human fetal
brain mRNA (Clontech, cat. # 6525-1), human heart mRNA (Invitrogen, cat. # D6064-
15), hurban liver mRNA (Clontech, cat. # 6510-1), human pancreas mRNA (Clontech,
cat. # 6539-1), human placenta total RNA (Clontech, cat. #64024-1), human skeletal
30 muscle 'm.RNA (Clontech, cat. #6541-1), human testis mRNA (Clontech, cat. # 6535-1),
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exposed in a STORMB60 Phospor Screen for 25 hours. |mageQuant software was
used to analyze the hybridization signal. Result fromtranscript ﬁzﬁojljh’ iﬂ&g
of nGPCR-1007 on the MIE Array showed significant expression in t

central nervous system wth the highest expression in thalanmus followed

b dal | 0.subst antja, ni gra,
! pposampu e SRR RerHCRRIEA (CloBisBh QPR P pReiE bEashia tdius was
observed i Rséd/fRBadOREctidn BT WeBLARMT réle RldihtasEXOIRS HIAN &f # AGHSR 1007

in these tissues provides an indication that nodulators of nGPCR activity
have util i £¢) Wes usaddat thegevarseatvaisciptiisseases and di sorders (e.g., type 2

di abetes, obesit rexia, hypertension, atherosclerosis, etc.); and
thyroid 25 di sor"@@%@%%ﬁﬁﬁ osi s, nyxoedemm); inflammatory
conditians (e.g. ,m&- ' i ; qggﬂg i Jritiss i ne

di sor de%g; rmver?en g?@%@@éﬁéwoﬁ@o er@Ogé&rg&?‘reﬁc #?\%@Reﬁ%

m graine; SDNX@eschbye B@édcﬁwiﬁi@eﬂ&%ﬁéé@ﬁ@?ﬁﬁﬂfs dészREd 86 the dBGded it (OXi ety

ment al di sorder, nma6c depression, anxiety, generalized anxiety disorder,
post - t r aundPPT nueleetide ¢iguencder, depressi on, bipol ar disorder, delirium

dementia, 30 seygre.nental. retardation; dyskinesias, s ington's
di sease or Touré‘ipﬁ_3 SEUEPHGS CIOACLAT PO AL G AErS 3] @Qﬁ@lg& and
ADHD, ‘and degengyighi YRt dhsOpaes si ctiblh ERUATEHEEL @SR ¥ g@ﬁ@ﬁb&

Al zhei ner's; nmovenent disorders, including ataxias, supranuclear Tpal sy,

etc.); HnodNpOSbthers. EXAMPLE 6: NORTHERN BLOT ANALYSIS 5 Northern blots are

perfornmed to exan‘i@s e expression of nGPCR-x_nMRNA. The sense orientation
ol i gonucl eot i de “hA ké@{%{PﬂQ@Eﬁ?éﬂéﬂdFé’ﬁiha%H@P% tegemiate) bY+YIdE 003 gerser i bed

ol ect ed | PRSI BO BES 55, bty MR dptis PRl RIRER) 1 R BB e LB
NO 41, SEQer&piferaid wiv TiIqONR Pdiind@se (Bbeldihfdranrbeiiitat # 53590001 t hern

blots fromContech (Human Il # 7767-1) are hybridized with the probe.
Pre- hybri dilbgdfodeneAnn Systear 00 veas used with dhe prograny: §47G Sanigs8)/40/5Q cycles

Pybr i Bt P6RHE 3P 85 5PrEd e PR G0 Thin B SRRt dRe 2K ' (he.
addi tion ofyrodiRRUkers aBXly2&d orf® ML aﬁok%@&lm%geﬁﬁ AREr K5 OR%es! SSband

| abel ed with a 32P-dCTP by Redipri neTM abel i ng system (Anersham
Phar maci a) copespohilmg to theNiizkofCapented prodetsizs {888 Bhavaseseem)n thedCRIdadtion o

Bhg X hégg dlwzi txilo(%pnaf ﬁleIlrJlEllll g&pos-l:eh&)lilyag %ﬁplgt%? A\I\«iwsezrzlaﬁﬁl bgned\/\?vtasazldsg iserg%sin %ge f’%ﬁ 'n
reaction with human liver cDNA as template.

20 Expression of nGPCR-1003 in these tissues provides an indication that
modulators of nGPCR-1003 activity have utility for treating diseases and disorders
including but not limited to metabolic disorders (including obesity and diabetes), as well
as inflammatory diéorders and cancers. Use of nGPCR-1003 modulators, including
nGPCR-1003 ligands and anti-nGPCR-1003 antibodies, to treat individuals having such

25 disease states is intended as an aspect of the invention.
nGPCR-1006

Tissue specific expression of the cDNA encoding nGPCR-1006 was detected
using a PCR-based RapidScan™ Gene Expression Panel (OriGene Technologies,
Rockville, MD). The RapidScan Expression Panel is comprised of firsi-strand cDNAs

30 ° from 24 human tissues that are serially diluted over a 3-log range and arrayed into a
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0.1 % SDS. Filters are exposed to Kodak XAR fil m (East man Kodak Conpany,
Rochester, N Y., USA) with intensifying screen at -80C. 20 EXAMPLE Z 004
RECOVBI NANT EXPRESSI ON OF nGPCR- X | N EUKARYOTI C  HOST CELLS A. Expr ééPM
of NnGPCR-x in Mammalian Cells To produce nGPCR-x protein, a

NnGPCR- x-encodi.ng pol vnuycl egtide is expressed 25 in a suitable host cell
using a sui® Hl'@dgﬁﬁﬁeé%‘ieo Mrwweéﬁ%ﬁc gEpRIPTabeRiYg ennzessiog
t echni ques .1 - x- encodi sequence descr i in Exanmpl e
1is subc Ip(gé;@l% Q?wtﬁ%vec(gfn%ﬁ%igﬁw PEEs MO AP aﬁf@%@%i)"%gﬂvt?rﬂn@gen,
San Di ego, Hedyt, ki ,spRes flivef,@dloph ' sHAGh

T e R e

using the transfection reagent nger - Mannhei
t ransf ect i saliyarpgbad) thyraid) aizehal planfiepatioreps, actamnt, utemsse ptostaf, Rkin, PBKabywd i ¢

cell lines, includi hurman, enbryoni c ki dney (HEK 166 2 5 JUN 2004 293) and
cos cel 1%, Béﬁl@%&%agg%mg%%ﬁf: e P%mgﬁsamr?g@tgxést@ﬁ%ﬁgom@v@ma&a@ e

sel ected ' s Rf ' rat agene

LaJol | a, C%?qwgﬁgm%}gg hn § nayseé%%ﬁ%%ﬂ%ég?@om%r% ﬁﬂaé-mbdgluﬁad
standard ch¥asgmat ographi c techniques. To facilitate purification, antisera
is raised against _one or nore synthetic peptide sequences 5 that correspond

to portions of thd MEHCRGECGIE TEGASANTEAGSHdEEQIRINMhED)aeniespording taus ed
t ffinit i.f CR-X...dh GPCR- | be . din-f ith
2 tag  seq Rl thredet 450 B8 O GRSl R Fns FEiORLRES to facil tate
purificeiion MSTREACTTAETOTTETPECUNY SEEY AS NG D), E@x‘i‘é’sgg%di%g% pags for

nGPCR- x pol ypeptides, such as assays described bel ow, do quire

puri fi cat i parsbi6hEREREK6 4 afiftsAN6835F0. ThislprimerGeBprimzgpthesynthrsiobf aGPTR- X i n
293 cells For expression of nGPCR-x in manmalian_cells 293 (transforned
human, pr Eﬁaerwg%w i Hﬁw%ef &gfm@PBP@wP&AbBM%Wﬁww@ew%t

NGPCR- X cogl| SHAC | : | . | t rogen).
Vect or pSe%#;r}gcénR con?@?’ﬁ[geswﬁgaﬁsﬁgg{'l gE g%a\aélﬁﬁﬁf{evg%?rg 5%21%%@%1%@ ?H(? ro
secretion, colposenty of teiExpped HiFi BEReSsteai™qR oche Mdleduba ®ibilvatalgr ot ei n
with the anti-nyc_antibody, a Ctermnal @pol éhi stidine for purification
wi th ni Ekxendipadpelis, Ny divenbgfixg microliteas of the BERyrepetinnyniwtre yeare addsd to

sel ection t t The forward prinper r | 4-FA | on of
ool oot LT off SR BARABAR TR B "l FHUSI LIS o e BIBIGToN S5 o0 ©f
a 5 ext enshéthoefcloti@edah Bliasr AfpliddBiodekiaas)! Mhe HbNivink cGLIMY AYgftint Fagnd
nucl eoti des matchi ng the GPCR sequence. The

executed: Pre-soak at (94°C for 3min.) followed by 35 cycles of [(94° for 45 sec.)(53°C

for 2 min.)(72°C for 45 sec.)]. PCR reaction products were then separated and analyzed
20 by electrophoresis on a 2.0% agarose gel, stained with ethidium bromide.
nGPCR-1006 was found to be expressed in pancreas, salivary gland, adrenal
gland, ovary, prostate, skin, peripheral blood leukocytes, bone marrow, testis, and
placenta. Expression of nGPCR-1006 in these tissues provides an indication that
modulators of nGPCR activity have utility for treating metabolic and cardiovascular
25 diseases and disorders (e.g., type 2 diabetes, obesity, anorexia, hypotension, hypertension,
thrombosis, myocardial infarction, cardiomyopathies, atherosclerosis, etc.); proliferative
diseases and cancers (e. g;, different cancers such as breast, colon, lung, etc., and
hyperproliferative disorders such as psoriasis, prostate hyperpiasia, etc.); hormonal
disorders {e.g., male/female hormonal replacement, polycystic ovarian syndrome,

30 alope_cia, etc.); sexual dysfunction, inflamamatory conditions (e.g., Chron’s disease);
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20 reverse priner is also deternmned by routine procedures and preferably
contains a 5 extension of nucleotides to introduce an Xhol restri §A§H 004
site for cloning and nucl eotides corresponding to the reverse conpf J
of the nGPCR-x sequence The PCR conditions are 55 C as the annealing

a1+ xebeaeo iR PRS0 B hem Bl TR ot i g rapane

chr omat ogr AYYAGS HERIGH disbfRRS el Rfhs] RLR as ¢4 i l:dlénstb%hé& T or
transfection nedi’a (Boehringer NMannhei m I ndi anapolis ransi ent ly

t ransf ect e@#I&el] anargeothest ed for expression after 24 hours of transfection,
using western blots probed with anti-H s and anti-nGPCR-x pepti de

anti bodi es tly transfected cells are selected with Zeocin and
propagat®ed. Prodigcddternming thetrelative oxressiomnt levddyoPnGPORN @@@mdiifmré itinsties, a

ant - e OFRA TeaE ety d'a@iéeﬁﬁ@“é‘%@?%% }Bellaa e Rybselien ' oos

cells For éﬁér%ﬁéﬂt%ﬂ?isﬁﬁbr‘? Qﬁe OGQSFheC&tﬁeR-mombmeee@aeﬁﬁ om
ce se ecte

nol ecul e having 5 a seque fromthe group consisting of SEQ ID
NO 1 to SEthd Exdtople DhboBeE@as HigeMed 4dith tBEQstrlanNﬁ)cA@maEcb}HEiadl sepav@led 5n@an be

cloned intqg vector p3-C. This vector puUC 18- derlvggr pl sm'd t hat
cont ai ns tﬂéﬁéﬁﬁoﬁﬁéﬂéﬁ’&e}’ﬂﬁ%&?@vﬁrﬂgﬁp RS §XGEse stream

];nrjlotrr: :)Ihe BI oni ng Sﬂ;@ﬂhﬁﬁ\ﬁ%?é%&@ﬁ%%{:ﬁ%ﬁﬂ?@ cowgmgnt heﬁﬁﬂﬁ?e g

(di hydr of ologitige mﬂaatﬁa@ﬁexﬁmsum i@ Fr ﬁ%emgsresai@cand@arfoﬁnémmmmgeme of
the drug net hotrexane (MrX) for selection of stable transformants. The

for ward pr iafgeecommersied i Eﬂ@bﬂn@%ﬁﬁ@b@ﬁ@gﬁmﬂmw’@l gphiogont ai ns

t Xb t Ll f I ,
Fol Toed b AL0) 48t EISAIRE "o er Se A Shrmas (Be -0 Erust BEPRS e
group consigibieRH ¢ nokR0b8. mﬂybﬁ-i‘ama&, PR diEAdP and JvasHBR cbRilibhhkere SEQ | D
NGO 43, and SEQ I D NO 45. The reverse primner is also determ ned by routine

procedut®es p@rfdrrpccéé:eneadnhmeu@dw GLCB\H"E@HMMWT’ lnu'EﬂeeMTiﬁi/ee“aW&h
trod Sal | ' | foll d_b I V\/n dt
Lhe. rever sE X0 ASTORHISED EBtReH SEeeR AP JHAEF VB SOREB AR R g of
SEQ I D NGO D 45,
Q o taﬂal?gequh O B@d&émon%ﬁgldl R fHfrom %Qs&ﬁt%‘gi?ﬁ? FHGFER1067 b

20 The PCR cons an 1nit denaturation ste mn at 95 C 30

cycl es of 3Re METE Atamahowed mgmfmhn%@esﬁens:emea;mmmn@uasysﬁaﬁ witlslthig0 sec
extension at 72C, followed by 5 min extensign at 72' C. The PCR product is
gel purifi dighastemresioadntplamunfolignad by amygdala, cerebellum, medulla oblongata,

20 substantia nigra, hippocampus, and the temporal lobe. Significant expression was also
observed in Iymph node, thyroid gland, and testis.

Expression of BGPCR-1007 in these tissues provides an indication that
modulators of nGPCR activity have utility for treating metabolic diseases and disorders
(e.g., type 2 diabetes, obesity, anorexia, hypertension, atherosclerosis, etc.); and thyroid

25 disorders (e.g. thyroitoxicosis, myxoedema); inflammatory conditions (e.g., Chron’s
disease); rheumatoid arthritis; autoimmune disorders; movement disorders; CNS
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders,
including anxiety, mental disorder, manic depression, anxiety, generalized anxiety
disorder, post-traumatic-stress disorder, depressmn, bipolar disorder, delirium, dementia,

30 severe mental retardation; dyskinesias, such as Huntington’s disease or Tourette’s

Syndrome; attention disorders including ADD and ADHD, and degenerative disorders
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and Sall sites of vector p3-C. This construct is transfornmed into E. coli
cells for anplification and DNA purification. The' DNAis purified with

Q agen chronatography 25 colums and transfected into COS 7 cells i8iJHY 2004
Li pof ectam neTM reagent from BRL, follow ng the manufacturer's protocols.

ost ba  or “POLERIRHRS, AlbBner PR ERLY Mo 0f i 00 aBley MPpiiieloBes ©

cel | cul t upalseagtchearpolid dthed, by concentrating the cell-growh nedia to
about 10 ng of protein/m, and purifying the protein by, for "Gs 2 5 JUN

2004 exanpl e, chromatography. Purified nGPCR-x is concentrated to 0.5 ng/ m
in an Am c i .t 0 nmenbrane and stored at -80C.
D. apressmﬁﬂ%@ﬁ@rﬁﬁrmml expression of nGPCR-x in a

- bacul ovig us systheipy fol EIE%LBP gg%ﬁf I %MJ- ' @@ﬂﬁg gl ect ed
fromthe group consfg%lB%lgt]yoP% #‘0 i j%tg% }#F\%% ) E NO: 41,
SEQ I D NO ZBe sai ovfeqdtation WOzdmudleutide and iRl dntik@de RieMeRod bRgorfueleotine] pri mer
is determ ned by routine procedures and g_referably contains a 5 extension

whi ch adds desssibrd @bovs. ¢rf #sgd 85 pEmersgp| pyoriigolof the GBERwk PBN Acsaguergsond

NG 1o, eSO BoRerE o G iR E IR G Qe RO s R R o
i s al so deggIMAD:4bYaridBEQ T N @gedures and preferably contains a 5
extensi on which introduces the Kpnl cloning site, followed by nucl eotides

whi ch cHr r es pondMulbipichbuman/essve nohgrh bhenfromf Clantesk (ilemer (b7 26A-Exhrtr om t he

isiing of . 1 D.NO SE 41, SEQ 1D
ov 45, anaBpesip! RERAS: prober Re-hsedipidons cardedait B G fed boifefasisitu t

Ndel and Kl pegidgied %E%%mifr%héeﬂ?%, Ecolﬁﬁf&rﬁﬁﬂ{?&@ hag n%/{n? §alﬂfon‘és§ 5 ablsﬂff:CHTL' A

(Phar m ngen, San Di ego, expr éssr ort vect or I' NS the
strong pol Hybdidizatipn dpérformedl otvemight ap4l°ankahe fintd Mibtineavititheladdition of

pol yhedrosis virus (ACM\PV), and a 6X its tag upstreamfromthe nultiple
cloni ng si #eoutA 318 epm/ml ¢fakeled Pwbeor phosphoryl ation and a thrombin site

f _S! f . . / 8 !
S e oI5 0 pr C e SR AR b A QTR R SEGRR M R bhiBir O BT 0%
used in pl gatepdhaVPiitimadia), pusified dn PACIST lumn"™ Athbradash I¥emblia) arfd 4Hed

suitabl e vectors for the expression of GPCR polypeptides can be used,
provi ded t kuthethybridization selohen.r Toe filters laredeashag prvspal ittnes|ay 426 a2k §8Gnal s

for transcriptiqn,.translation d,tr I GKi ng, su n in-frame AUG
and a sign rlﬁﬁﬁ]@fe??%Wé%ﬂagmf@&@%@@ﬁ& P i n Luckow
et al., W R%H&fer}ﬁwg’i:m@%’wm&sifying screen at —80°C.

20

EXAMPLE 7: RECOMBINANT EXPRESSION OF nGPCR-X IN EUKARYOTIC
HOST CELLS
A. Expression of nGPCR-x in Mammalian Cells
To produce nGPCR-x protein, a nGPCR-x-encoding polynucleotiae is expressed
25 in a suitable host cell using a suitable expression vector and standard genetic engineering
techniques. For example, the nGPCR-x-encoding sequence described in Example 1 is
subcloned into the commercial expression vector pzeoSV2 (Invitrogen, San Diego, CA)
and transfected into Chinese Hamster Ovary (CHO) celis using the transfection reagent
FuGENEG™ (Boehringer-Mannheim) and the transfection protocol provided in the
30 product insert. Other eukaryotic cell lines, including human embryonic kidney (HEK

166




others. The virus is grown and isol ated using standard bacul ovirus
expressi on nmethods, such as those described in Summers et al. (A Mnuglmf
Met hods for Bacul ovirus Vectors and Insect Cell Culture ProcedureS. Texas
Agricul tural Experinental Station Bulletin No. 30 1555 (1987)). 109 2 5

JUN 2004 | e ' C - ont ainin - X ne iI.s

I nt roducedrhglg?\%&gg{:%%oei érIEgﬁE"glE '“pn%s ‘{Vﬁg a@%ﬁ%&ﬂ?’ﬁ“&%@%@&ﬂ% egled
(Phar mi ngerhy @awttDine®e préséice df3100 hem (8Eh@bidesh EOPRBRHIRCT Urer.
| ndi vi dual \yiéus i sol atpres .acrce anaﬁ%fgrd for ¢ pr%?el%ﬁ %&w”wu%bo%g ’

r adi ol abel idEgPCRixaoer be putified fplthe slsmsing stamidarl dirorfdtopnphs tpdsiques. To

I nfection. Jllgii%gt ed.cells are harveséed .at. 48 hours post. inf e&t i on, and the
| abel ed pr JEBHHE PHHRCATPT AT HSC4BBAPREES OUMOIR B HGSPEAG I IFRAFS

expr essi on %ﬁa ek W%P : or
expressign dclﬁ‘ﬂf(:%g% GPCI%??opoI y%gg#in e lna %9%1&?)?@33%,%%?%@3%?%%%‘%5@

nol ecul e havaffthity meifyeGRCRel dhteGPORMalshendg tlyxpeanad Bitfrage 0ithGRey | D NO
| to SEQ to ID NO 13, SEQ.ID NO 41, SEQ 1D NO 43, and SEQ I D NO 45 can be
ampl i fi ed B§Iusore (&g npolyhistigine hsmaghiinineFha 6 telfasilitaty paficaL fidpreover,

bacul oviru | X C [ ned,into.vector pAcCHLT-A
(Phar m ngeﬁs %ﬁ?%@ﬁf&g%‘%@bﬁﬂ tlglrﬁgggé ﬂ.fen"gg%\lﬁ).r n?ﬁ]i}glefﬁggpfpﬁ estﬂ?ﬁé’ﬁ afsm{% t he
Ndel and Kpigkcridel @2lovaldogiot eéquive patifesti i ofMGHCR- i thidg)st &dit e (using the
sanme priners descri bed above for expression in baculovirus). DNA is
purified 15 wit B.CEapwssiohpbnEPCBrapiRP3amllsirms and expressed in Sf9 cells.
Prelimnary West

for the presenc ‘%2@%&%’%%%\5hﬁ&sﬁmgg?}éﬁﬁ%f(?d el 5 ar\(/a\hi'zzﬁSted
react ed W ghinkdh§ ot bl Riddnby EelRld AT HEATREe tEBHk AGPLR L ABAE RO AL €T

further purification and expression optimzation in H EXAMPLE
8: | NTERACEEqidnTRARDrEpiedNBRIgHrcBCE pEbd Tap2 Ar(liastrégeni s Vastof pPecTag2A contains
NGPCR- x-i nteractin roteins, the interaction trap/two- hybrid |ibrar
screeni ng et myging g%ﬁﬁgmaééﬁﬁef s9guencedenseclmions the simyfeanitopp der Jetectipaof iheet

al ., Natwr c}@ﬁgau inf\ﬁlrf'r:th eh LS_| POFE ?9 E} | erence in
Its ent ?érje?cf/? prtiq?%go 7 Stﬁp@d&gﬂ}gh@%ﬂaﬁfbﬁﬁ&aﬁ@% rg{(}?ggf@é{?{] | ecul ar
Bi ol ogy 199Rrifidativh Witheycks! 2felde bErondMograitd, MésaBedcin Fesistdnt 8énedfor scl&fidn
Short protocols in nolecular biology, Fourth, edition, G eene and

W | ey- i nt erod stablecieanskeptangs chhedforwitrd phimes forrseplifisationdfl this @PERIPNAS er ence
I( nl\/a![ Lﬁngﬂélrd’e%t 'Ep_e:él }:Brt fﬁ(}ﬁ%ﬁ%ﬁ%%\%@% a%dfprrg era yo&}n%f& a g)'aé)t?ené{(}nodf n%ﬁleotides to

introduce the HindIII cloning site and nucleotides matching the GPCR sequence. The

20 reverse primer is also determined by routine procedures and preferably contains a 5'
extension of nucleotides to introduce an X#ol restriction site for cloning and nucleotides
corresponding to the reverse complement of the nGPCR-x sequence. The PCR
conditions are 55°C as the annealing temperature. The PCR product is gel purified and
cloned into the HindIIl-Xhol sites of the vector. |

25 The DNA 1s purified using Qiagen chromatography columns and transfected into
293 cells using DOTAP™ transfection media (Boehringer Mannheim, Indianapolis, IN).
Transiently transfected cells are tested for expression after 24 hours of transfection, using
western blots probed with anti-His and anti-nGPCR-x peptide antibodies. Permanently

transfected cells are selected with Zeocin and propagated. Production of the recombinant
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A fusion of the nucl eotide sequences encoding all or partial nGPCR-x and
the 30 yeast transcription factor GAL4 DNA- bi nding domain (DNA-BD) is
constructed in an 110 25 JUN 2004 appropriate plasmd (i.e., pGBKT72 SubiNnif0s
standard subcl oning techniques. Simlarly, a GAL4 active domain (AD)

fusion |ibr - NS ' cond plasmd.(i. e., GADT7).. from
cDNA of porpgét%é}ﬂal?a% R né?’gbﬂ%@éﬁ?ﬁ?ﬂfﬁftprw g%?&ﬁ%tﬁgﬂ’&ﬁdf“%%ﬁ%m
l'ibraries, M¢eoSatbGPUR péptitle-antiB&Hes. VI ecul ar cloning: a | aboratory

manual , 5 second edition, Cold Spring Harbor Press, Cold Spring Harbor,

NY), which is iGcEBrprassiordf hGPERAX yCOSfeellence in its entirety. The
DNA- BDY nGPCR- x  f.usi t t . ' d tested f

alt ononous. r epork B XBERERCE HFRGHR A G T oc ok Pelvayeicntiermgici PeHngoul d
prevent a %%ﬁgéﬁ:f:%le&@ﬁﬂaﬁmﬁe |sfing oF 8 RO {ooééﬁ)mgfﬁggwd

with the AD/Ii"brary fusion construc 0 ensure “expressi on and

10 lack of IDNOsAL, SPQ INO:381indiIBQ IYSHSHS5 ¢ah bé cdhed imenedter pRAT( Tais 105
transformants/mg DNA) with both the nGPCR-x and library fusi'on plasmds

accor di ng- tV6°f &rIBYE | 8lesyed nleensid thatenstdinsethe HCM VI Goman Sytomegatayimwsd| s i n
| | ' . t di ti €] d Wl ey-int [ . NY,

whi ch i o § RSB b Ref Wbl A o RE RGO bRl BoERRRO T oy Vo

bi ndi ng of 166 R gheid dhd ARG niRE A&l RSad: i P18mdd contains

transcription of specific yeast plasmd reporter genes (i. 'e., lacZ H S3,
ADE2, LEU2)the divd §dibydrsifolatearduqidsa) geheovhichuprovides seleftian iarthe preémetofitiscr een

for expressjon of reporter nes. Col opi are dually assayed for

(3-gal act oéf%?&%?&egﬂqm ISEISGHeD © & frapsformants.

br ono- 4- chl or o- 3y 'ﬂ}fn% ' I | I} : ay

for (3- gal act o?ﬁigg%& I VI t@/%@&ﬁ%@%‘?lﬁ%ég | %P@‘?‘%@%@% a'g%ﬂé‘%@léoﬁtog&g%ﬁng

Harb. Synp.5' €xtemdion Rbidhi introduckd &b .Xbb reskidlon Wi &2 cldhing) EM W EE EaudIetRied by
reference inits entirety). Positive AD-library plasmds are rescued from

t r ansf or maffRchpRITespPRE fha srabensefelpcteddram thy grabp consigting of SEQIANGR O as

cpeci 116 neBONTHPsPEUELROM S SRl R e L Ao Rfls: Bme ifivcen <o
verify the ppiegengieo atteAine@ B9 RolitdRGirbkdut 3 MBd preBdblydcdaids ADeaBskidPof
determ ne the 25 identity of the nGPCR-x-binding protein. EXAVPLE 9:

MOBI LI TY SHuFipotiigs whibing dnssreSaisr Naingsite fell FOTROPHRRESIASS hiph

el ectrophoresi s ility shift say, can rapi dly. detect ecific . .
bt ot o1 n DNRSSEPeR e e v Erte comPBREN S e sehame iegied farm Haaovn Cansisping of
manual s as sEran el 18b SHQ 113 ¥fP13, SBQ ID NO:41, SEQ ID NO:43, and SEQ ID NO:45.

20 The PCR consists of an initial denaturation step of 5 min at 95°C 30 cycles of 30 sec

denaturation at 95°C, 30 sec annealing at 58°C and 30 sec extension at 72°C, followed
by 5 min extension at 72°C. The PCR product is gel purified and ligated into the Xbal
and Sall sites of vector p3-CI. This construct is transformed into E. coli cells for
amplification and DNA purification. The DNA is purified with Qiagen chromatography
25 columns and transfected into COS 7 cells using Lipofectamine™ reagent from BRL,

following the manufacturer’s protocols. Forty-eight and 72 hours after transfection, the
media and the cells are tested for recombinant protein expression.

nGHFCR-x expressed from a COS cell culture can be purified by concentrating the
cell-growth media to aboﬁt 10 mg of protein/ml, and purifying the protein by, for
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2 5 JUN 2004 Mol ecul ar cloning: a |aboratory manual, second edition, Cold
Spring Harbor Press, Cold Spring Harbor, NY and Ausubel, F. M et al.,
1992, Short Protocols in Mlecular Biology, fourth edition, Gre%rse @{@m
W ey-interscience, NY, each of which is incorporated herein by re‘} e

ol | gonuct e SRR, SR EEEREY P AECRSES FrRgHERrLts ©F madm i phEian and
end | abel edopt A2 RacAR Rl | 9810kl LAUAERORYKC(Ca. 15 0) or orude

NGPCR-x extract (ca. 1 I'S i ncuba constant tenperature (in the

range 22-37 C) for Egpres€osbf SOPORAIESsdécnCels 15 i of buffer (i.e. TAE or
TBE, pH 8.0-8.5) containing_ radi ol abel ed probe DNA, nonspecific carrier 10
DNA (ca. 1 pg), Bsaxprstongf waPCRanin abamloyingg systam.ar polymfiestide aval¢ave

m xture js,then | oaded to ol yacryl am de ge I at < ntil
good s epgar JPVES A eaReeg S%&‘S@"&é&‘\éﬁ%ﬁ% W‘é‘i‘gc’{iﬁa%r}gﬁ&t&%ﬁ@ 12-I‘ihe
gel is thexps sdh@Eaq Q3 i Q4 5f § i

conpl exes arEew ]d]gt e(?;t eaﬁggqguﬁg?gaﬁggggr%?g%éﬁ%\%s%%& QKRITI?BI%D?E%N?O
NGPCR- X St doxberrd prieeh i dptersnisedbyerouting prbctdurgemnet meferabdy yaitainab Sor

nmonocl onal antj] bodi,esﬁio the nGPCR-x r ece}%ﬂc])r and to generate useful
anti gen- bi fffeRgiop ek adds the Ndeldlenipg sije dpligwead bymiclentides whichgomgspond to

sanbrook et SR PRsTsc o HonPA2 AR SnlRin B SLUTBNED LXEEHITRTS $80,
Manual ; 1¢CoITD 190¢4 1) SERAITO DO 41 ad SR 1D N4 sl Bp¢ taverskipribRs is 186 det&hed | n

one enbodi ment, reconbi nant NnGPCR-x pol ypeptides (or cells or cell

menbr anes dorouling prgceduetanddirsiszably enpdgingiz & erdenpiemswhish iigfeaduces e d@nat e

th tibodies. |I. t her,. ' tid ' '

ne - sequontie it SO R RS B hich A REToRco BEPETOr SRR EPER o X e .
6, 7, 8, 9.sedibncd deleckéd frbfh thd EroubdondiStingldf SEG IDING:1 t8QE@PID !letlﬁ:%,aSE@QD

acids) are used as antigen. Peptides corresponding to extracellular
porti ons ofNQ@PCREQ [IeNpetd, ahd PEQYHY NE¥3.i c extracel lular portions, are

f d. Th t] b ] i.th ' t [ to. t
o i nor Sase. ant | DB R BrOME B PGt A 8esEg B OrIAe 67 RERbERS ARPeS e B o
112 2 5 IUNcA004y A Qs 6F SERbAHACRTE! R el ARSI NREF B JAHATT

synthetic frag
expression vector contains the strong polyhedrin promoter of the Autographa californica

nuclear polyhedrosis virus (AcMNPV), and a 6XHis tag upstream from the multiple
cloning site. A protein kinase site for phosphorylation and a thrombin site for excision of

20 the recombinant protein precede the multiple cloning site is also present. Of course,
many other baculovirus vectors could be used in place of pAcHTL-A, such as pAc373,
pVL941 and pAcIM]. Other suitable vectors for the expression of GPCR polypeptides
can be used, provided that the vector construct includes appropriately located signals for
transcription, translation, and trafficking, such as an in-frame AUG and a signal peptide,

25 asrtequired. Such vectors are described in Luckow et al., Virology 170:31-39, among
others.

The virus is grown and isolated using standard baculovirus expression methods,
such as those described in Summers ef al. (A Manual of Methods for Baculovirus Vectors
and Insect Cell Culture Procedures, Texas Agricultural Experimental Station Bulletin No.

36 1555 (1987)).
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thereof is used to i munize a nouse for generation of nonocl onal antibodies
(or larger manmal, such as a rabbit, for polyclonal antibodies). I%JUN2W4

i ncrease antigenicity, peptides are conjugated to Keyhol e Lynpet
Henocyanin (Pierce), according to the manufacturer's 5 recomendati ons.

For an initial ifgj ' JahdA ST I.fied w Freund' s lete
Adj uvant and i nj ec?f‘ggfe%&ggﬁgneouégfg&%sr%%ﬁ%ﬁ% ngp(ﬁlgﬂ geﬂeisrﬁlg@g'\c}ggks,
addi ti onal imbibgudbsires usifPHR "BaailoGaeI™ e tran FEeHonil i @Hathih ek :

I nconpl ete Adjuvant and injected subcutaneously. P(?{ﬁor t%edt’:ﬁgﬂpj?% a)
boost er i njtsmgimasthods extablishedhihicandrmizcaken Individusheirisisvlatez etk aratyeed sk
assayed by Lot .to gonfirmthe 1 res of anti bodi es that

i mmunor eacP %@i&]ﬁrﬁ% Y Ié@ﬂp%ef%wg?%@o%ﬂﬂfhzn%g-m%mqﬁm@t AAJIOBE neskd as

pol ycl onsal ifeétidie Mafdted &Bd a}églixdyr§ t-.‘aitﬁ 4RS! %@?ﬁh}fe%ﬂ#)hba%gitgtﬁg‘)% ProtEiSs cen

recogni ze nGPCR-x. Alternativ e mce are sacrifrice

removed f onre Gewabized byS-PAGHE CVirosds eshibitngdiigls expressg@evals SaBNR6lata!
ant i bodi es, éhe spl eens_are placed in 10 mMl serumfree 15 RPM 1640, and
singl e cel P2 H?ﬂe@%?‘iﬁ%%d%ﬁ%xﬁf'éﬂ%’d by grinding the spleens in serumfree

ani ts/ i peni o) P Saeith s A6PERer BuNbBRAR T o Skt epebtetiian) | he

cel | suspengécalshavifg bistqRhESscditbdBSAEE Bus %Ma{ng%‘tsngy%ﬂﬁ);ﬁ ¢5 4gepnded

in ser:]g}f]rﬁ%(ngal\/lngTh ﬁ%ﬁf%&éﬁﬁ%yﬁgt htr ee nai Ve Ba mce are

: 134 ’ 4 S
E(ra:alpgr kelp .1 :o .phase intﬁQP W t.h 1ﬂ% %glﬁég?/i ﬁgmﬁgium FeBdSm?Pm
(Hycl one Léﬁggﬁeﬁ}tﬁgs anfj e ‘E‘glﬁﬁ?nhﬂfiég?vq %?F%P?Hl‘éwmreﬁﬁpfbr (l‘hg Bgﬁ)@sﬁ'on,
oL CCt DA BoHBS R Ao T ARG IR IR0 P 181
cent ri f ugethserd agiclohel Suip thenddediahd Kpnasipis) afte dlimTiiot @ bn imBrofENH&tsiteS
di sl odged &.ta ing the tu&gﬁ,qﬁ apnd 2 i of 37C PEG 1500 (50%in 75 nM
HEPES, pH _.H}g‘?lga P PR S PrRd #hove dorspprasaign im beruiidrusk| PR, istporifieded
resuspasded P Ohg cEBEMBE S ke B BB e B RO SRR R o1
gM am nopt kit expetiinédts fopnichi-peaifddMiquecaRRasted ?o'ithﬁ}n‘eéjén% of #e&ecombinant
(Boehringer-Mannheim) and 1.5 x 106 113 2 5 JUN 2004 thynocytes/m, and
pl at ed i ntBroion ebths Gigpested sizp sehichhreagedwith the GEGR-snecifisrantipbdst. eEhese Cor ni ng,

Cor ni : , d.6 aft the f.usion,.100 V1 '
o' removedtFh bt e iRy it Wiieafbn Bt paeizaen i TS Pl

medium On day 8, the fusions are screened

20 EXAMPLE 8: INTERACTION TRAP/TWO-HYBRID SYSTEM
In order to assay for nGPCR-x-interacting proteins, the interaction trap/two-
hybrid library screening method can be us‘ed. This assay was first described in Fieldé et
al., Nature, 1989, 340, 245, which is inco'rporatcd herein by reference in its entirety. A
protocol is published in Current Protocols in Molecular Biology 1999, John Wiley &
25 Sons, NY, and Ausubel, F. M. et ai. 1992, Short protocols in molecular biology, Fourth
edition, Greene and Wiley-interscience, NY, each of which is incorporated herein by
reference in its entirety. Kits are available from Clontech, Palo Alto, CA (Matchmaker
Two-Hybrid System 3).
A fusion of the nucleotide sequences encoding all or partial nGPCR-x and the
30 yeast transcription factor GAL4 DNA-binding domain (DNA-BD) is constructed in aa
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5 by ELISA, testing for the presence of nouse 1gG that binds to nGP

Sel ected fusion wells are further .cloned by dilution until nonocl or?aﬂ JUN 2004
cul tures producing anti-nGPCR-x antibodies are obtained B. Humani zati on of
anti -nGPCR-x nonocl onal anti bodi es The expression pattern of nGPCR—x as

reported herein. d the Kk recor as t for
t her apeut i %4 HPE? Is‘i]g@(g@{{ d F‘ﬂ%ﬂ‘fmﬂ%ﬁm

i nhi bi tors Q0 aaRR g&ﬁf’%ldﬁ r@h&:ﬁhﬂ&e&‘ﬁl&é?&@b&? i ?e °“e
cl ass of therapeutlcs us as nGPCR- x ant agoni st s. ovm ny “ar e

prot ocol s pGAIh"ﬁ?)cﬁmthAmf pbmﬁg{ald}P(éRl-ﬂ)imdm@Dﬁmes’(Mq&bmals oafbinhiggdi es as

therapeutics_in humans humani zi ng% t he nonocl onal antibodies to

i mprove t hépN%BP@ﬁﬁeﬁeﬁeF §P-F1P@°éfr?élaf dABdMekeHandoniagsa lahpmaayamodak n huran

h GPCR- X
ant1 boaresyeco BRI SR idaRtats!, B SREL AR T TR | e
literatur emgb&a@d b by tetbi@fcdi, ifs/2aifeRy!L TR DRIA-BIGSGPOR LTl BNt

proteins. To ninimze the possibility of" binding conplement, a hunanized
anti body ofs deﬁeldd,@élsequ&mw end tested dbreauterdmas rﬁm-teegarqﬁcavatmd avdadellof

CS?F‘QLF?E&%%I%@ G1h ORGP 5 puphestial o arid ety Sin @#S'”‘f’slthe
v 1 Rropled MR AT AR (R G C‘ei%ﬁfa Grbepiolth bt Pl

nGPCR- xmnewckaifmnstgnpt@nﬂ acAERY sas B¢l a6 bessfeinteddlca e ttaneforinBMtsgenom c
DNA of a B-cell hybridoma or 25 from cDNA generated from nRNA isolated from

t he hybri dERBADW @@@tﬂGPﬂ%XWdﬁ@W@WMgM@maﬂ@mdﬁléd to exons

encodi ng hupan.ant i bod CoNg I ns and t ant con truct S
oxpr esood PIOCSARES REeRAar s 1997, SBPR eaitpeot{ B o RopER e B i)
To achi eve BEeR\VAQ WIeRiRbrskieN@ N, vﬂﬁ%ﬁ'%&ﬁ&d%}e& Bﬂﬂﬂe‘i&eﬂ&r 1h'1&n5 of
the 30 variable region gene fragnents that encode anti gen-bi ndi ng

conpl ement antitefy)dér evmbmdigg (1ANA-BLIREP CRadwith ¢ildfibrafy SRS misultdia
non- hunman rmnocJ onal nes. are cloned . into '
sequencles. TRRRGE fSPtf’?b‘%eEgaé'?ﬁ%mld rﬁﬁﬂwge@éi‘ %21?‘32;@?%1%1 m@h nmann

o St A ARAED 2yl A i

necessary, gties. aoB:in&staré dmiiyvussdye& faf B-phlactbsidase agtivinpoghh gromitipinBgaigs< he
CDR3 regions also is nodified to nore closely mrror the three_dinensional

structure &fomoré- %\mrpg%ﬁld@bﬂrﬁ’a -Rogadpstaside) seprl¢reenied wedia) (filter assay for §-
galactosidase activity is described in Breeden ef al., Cold Spring Harb. Symp. Quant.

20 Biol., 1985, 50, 643, which is incorporated herein by reference in its entirety). Positive
AD-library plasmids are rescued from transformants and reintroduced into the original
yeast strain as well as other strains containing unrelated DNA-BD fusion proteins to
confirm specific nGPCR-x/library protein interactiéns. Insert DNA is sequenced to
verify the presence of an open reading frame fused to GAL4 AD and to determine the

25 identity of the nGPCR-x-binding protein.

EXAMPLE 9: MOBILITY SHIFT DNA-BINDING ASSAY USING GEL
ELECTROPHORESIS |
A gel electrophoresis mobility shift assay can rapidly detect specific protein-DNA

30 interactions. Protocols are widely available in such marmals as Sarabrook et al. 1989,
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nonocl onal anti body. (See Kettl eborough et al., Protein Engin., 4:773-783
(1991); and Foote et al., T. Mol. Biol., 224:487-499 (1992)). In &n JUN 2004
alternative approach, the surface of a non-hunman nonocl onal antibody of 10
interest is humani zed by altering selected surface residues of the

non- human t.i bod e. g by site-directe t ag LS, Il e retaining
all of t he%frlﬁ%?%dll oning: 4. lakp éq{?riyr{aan SF se%ont ﬁg?i%mmﬁwoaﬁ%% d”see
Padl an, Mokgigag BaroRNYQind, AwR64/ B) 148929899 ) f '
approaches_are enpl oyed using nGPCR- X- naet’Jt r a%’ijsgl?)gltgpnl) alﬁtﬁg\ﬁ(%g%x

nmonoc!| onal Barleghddurdiseditidn,t Grectwydnd Walepdnttiseiens, diicach bEwhich igener at e
humani zed n@%mgutr | izing anti bodi es useful as therapeutics to treat

or palliat#% Shks EERFeARPERIIEBX pr essi on or | i gand- nedi at ed

GPCR- x .si gnal i ag.y I ERt . GRCR:.x- Neyt ral i zi ng_Ant i bodi
from Phige s PRUsPNATITIE bratted HOE D RREC Sl p G et Tt at e by
phage di spé@ionut j t$5 W€ PCRSragHases HRSHALEE ed %ﬁu?ﬁ%gﬁ%% 8% Human

Anti bodi es 8(4):155-168 (1997); Hoogenboom TIBTECH 15:62-7 ; and
Rader et apufiedmGPCRpt (ra. 1Biig) exdmdd nGBCRBOBeBt (ckO 9T he) wlihcubbtediat ch ar e

i ncorporated by.reference. For ex ant | body. vari ahl e regions in the
form gf Faﬁ°$“%‘émﬁ%a%?@m?é@gﬁa%$icif%i%iw %l\im%ﬁ‘ﬁﬂpslﬁﬂé’fmﬁ to
the am no fer fapise fi _ ' ej i]. Lessi on
of the fus?'gehmpr ot eﬁﬁ%%%ﬁg'gfg&&%%ﬁa%%%@ ?’?‘%iegsﬁfqﬁ‘éhrm Séleﬁcp ﬁafé coat

resul t S16i nDYages. parg)j BSA(300hat/mi).eagn0%aR/Hplydeasly The rédttioh nSxfutaizahand
contain the genetic nmaterial_ encoding the anti bod_\a/. A phage |ibrary
iL g0

conpri si nglesfedortgisralypcrdamideseh prd madt 30+3 Stmat ocsegparatien jof free pyobies
screened f - X=§ FfiC age- anti bqdi es. using .30 | abel ed or

i mobi | | Ze@ﬁqﬁ&g ?505%‘9';%}'1‘1&58?%%?‘%%8‘?““1515 35? bﬁﬁe&gﬁﬁgﬁl n

NGPCR- X~ ne%ﬁéPbMQ ELODN L and HORiLINE I6MbfexBt 4R detddby

NGPCR- x-neutrali zing anti bodi es are generated in transgeni ¢ mce

essent i al | gutaxadtbegsaphiyoed i n. Bruggemann et al., |munol. Today 17(8):391-97
(1996) 1g’md Bruggemann et al., Curr. Opin. Biotechnol. 8:455-58 (1997).

Transgeni c | 1 - gnents in germine configuration
and t hat e%ﬁ’%@?ﬁiémgv srr*:éqgr%‘n‘%gﬁgp?ﬁl ynphoid tissue are i muni zed

Wi th a nGPCR X SRiHASS thbiffiqus aROerRBYE D! RRdAte $dIFRIBhA 3t hoPLAAIOCO! S.

Hybri domas are gener at ed]ﬁﬂu%i ng B c@l Ys frg%m tar?eﬂi nmuni zed r?i ge usi ng
convent i onamtihwdagsdo thesn QPR screeepier ahdtd ghaataitd yselfiyllantidanbimdaechiapmeangs

thereof or variants thereof, including "humanized” variants. Such protocols can be found,

20  for example, in Sambrook ef al. (1989) and Harlow et al. (Eds.), Antibodies A Laboratory
Manual; Cold Spring Harbor Laboratory; Cold Spring Harbor, NY (1988). In one

embodiment, recombinant nGPCR-x polypeptides (or cells or cell membranes containing
such polypeptides) are used as antigen to generate the antibodies. In another
embodiment, one or more peptides having amino acid sequences corresponding to an

25 immunogenic portion of nGPCR-x (e.g., 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, or more amino acids) are used as antigen. Peptides corresponding to extracellular
portions of nGPCR-x, especially hydrophilic extracellular portions, are preferred. The
antigen may be mixed with an adjuvant or linked to a hapten to increase antibody
production.

30 Al Polvclonal or Monoclonal antibodies
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anti-nGPCR-x human anti bodies (e.g., as described above). 10 EXAMPLE 11:
ASSAYS TO | DENTI FY MODULATORS OF nGPCR- X ACTIVITY Set forth bel ow zEeJUN 2004
several noniimting assays for identifying nodulators (agonists an

ant agoni sts) of nGPCR-x activity. Anong the nodul ators that can be 15

synthet | o anal o HEITCAERI, R Hobrpbipl AR Rhe svafett Seet ot body
f ragment s, RIS el toiaimbdelemo COTROLRARHE b AR Al ibATAAUIA (g?g%g%‘)d' -

or from anti body-1ike conbi natori al or synt ounds
i dent i f i ednizhalyRudbeseugblpitfospolpdona gnifodidshr 86 imscasanstigdiRity] péRided |
nodul at ors t hat _bi% ng:’cgﬂé are ugeful for identifying nGPCR-x 1n tissue
20 sanpl es A&Lgyugaistodiexhnisdimepes Heposeanin (Pietse), agfording puthscrasfacturer's he

li ke). ' . L si...oodul at ful, f - at i d
Gown  econ MoDkAAas B S AINIONCANS 1R ey B ipB o BB A en”
char act er i Teghplte @eramBhnd Byt s%m{iﬁ%@ﬁslgé. ARGt LS Yof t%@?o AsaAySKImy be

e

performed using single putative nodul ators; and/or may perfornmed using
a known agaeditionilialiguetsiof aGPER -nantigenandemalsfied withgPreusd sIfcomplitsa 25

versa). A AMP Assays | n opne type of assay, |evels of cyclic adenosine
nonophosph u‘(a(?hﬁ‘f%é"rcée% ﬁﬁ‘gﬂgﬁ‘?{‘g’ﬁswn Prepiorbs Spal hoosist indertion 2 SfiMat  have
b . ' 1 .

nave ben azpif Alien SRRAHERAALRN mi 6o MM b RBERb i i fona e P Y

Gi r cul atoi opre3@ncebfAntibSdiey thafihanaisedaceivitt hGPAR-ke Sefine AeaSthe fmnudBe841 116
25 JUN 2004 (1976); Dooley et al., Journal of Pharmacol ogy and Experi nent al

Ther apeut | BBIZHSMEY pe usehis peiyqiamd zytiseraer usediogeolate Relyclonnb antiheidiesfthat
Bi | | ' - 235-4 1997)) . . ! t f
cuch an sl BEROIR S bllenaion B pibd R heritidd 58 AR SRleeBrEnpy S ot o

from NENO bLéheathsd eNeenddlsidlightibodies. set forth below. 5 Briefly, the nGPCR- x
codi ng sequence (e.g., a cDNA or intronless genomc DNA) is subcloned into

a commerci al expocgenetsie menochonal antitodics, the spl€k® 4rd placed mgkfnin] seramefree

t [ tl t ed i,nt o, Chi Hanst . |1 [ Kk

et hodal? o ML LEA0R B0 el Bl 1o et B o De 8y S SRRl m
when  sUppRYMID144TE si; I &4 Mtﬁ@%ﬁcﬁ-ig 2OPRiM s&?{%ﬁé{)@‘?&?& 1600 cel I's

are seeded into 96 10 wel |l mcroplates rom the Flas assay kit,
whi ch ar e uodt/ed pedicillis,cind d 08 gigrti dtleatvimytcin (RPMI) (Gibco, Canada). The cell

suspensions are filtered and washed by cenirifugation and resuspended in serum-free

RPMI. Thymocytes taken from three naive Balb/c mice are prepared in a similar manner
20 and used as a Feeder Layer. NS-1 myeloma cells, kept in log phase in RPMI with 10%
fetal bovine serum (FBS) (Hyclone Laboratories, Inc., Logan, Utah) for three days prior
to fusion, are centrifuged and washed as well.
To produce hybridoma fusions, spleen cells from the immunized mice are
combined with NS-1 cells and centrifuged, and the supernatant is aspirated. The cell
25 pellet is dislodged by tapping the tube, and 2 ml of 37°C PEG 1500 (50% in 75 mM
HEPES, pH 8.0) (Boehringer-Mannbeim) is stirred into the pellet, followed by the
addition of serum-free RPMI. Thereafter, the cells are centrifuged, resuspended in RPMI
containing 15% FBS, 100 uM sodium hypoxanthine, 0.4 pM aminopterin, 16 pM
thymidine (HAT) (Gibco), 25 units/ml IL-6 (Boehringer-Mannheim) and 1.5 x 10°
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whi ch antisera to cAMP has been bound. For a control, sone wells are seeded
wth wild type (untransfected) CHO cells. O her wells in the pl ate,rreggi

various amounts of a CcAMP standard solution for use in creating a Eﬁaﬁ@aiﬁ@
curve. One or nore test conpounds (i.e., candi date nodul at or s) are added to

the cells [;n 15 each I ter Lor, co ree. medi dlluent
serving as %1% 8?\,\&) ﬁltlp%’lhmv@ aﬁ]‘%rbé’gf’ﬁ’e g%ﬁ-’" §ﬂ%lﬁ

accunul ate @Mﬁgecg%gﬁewygfkgct ly 15 mnutes at room t enper at ure. The
assay S term nated by the addition of lysis buffer containing

["1]-1abel ed cANR dayaa, & andd aft&thsﬂmmmni%luﬁmgﬁamﬁaodm@d‘l&qmmm@&
well m cropl ate scintillation counter. Unlabeled cAMP m,t he | ysed cells

(or from 20f tednsian platesand replaged %ﬁﬁt%metmtra%de&\ ¢ greedi body

bound t ndard curye is f or
he  unkitowd EREACisetihe B M- wet B aobie RO BRGNS .n@tﬁtr (s BSionp
level s of Gelik gre flrth&SA6AKHhy ALRMBAGIHI fioh6ti8nal cBRlires ProdRALRE AtithGPORSGAL | Ve
of nGPCR-x nodul ating activity. Mdulators that act as agonists of

recept or s aititwlliescupbbtainedt he G subtype of Gproteins will stimulate 25
production of cAWP, | eading to 3 bIe 3-1 fId i ncrease in cAWP

| evel s.  Agoni stk of Hupanization ofa: &GI8 sAbt ype of G

proteins wll i I a
proeine WL Tkl ﬁéi’?‘** %@%@@Mtﬁéﬂﬁd@?ﬁ%ﬂtﬁéﬁg%‘?ﬁgéﬂ

i nver SelOag@f\Gm\lﬂskérgé@\f&Hﬁ&apéﬂmme@Hnﬁﬁﬁ Suggesmeﬁpwt@ndtcbmnsa&ae ei t her
constitutively active or activat edn@é known agoni sts. 30 B. A equorin Assay

117 2 5 JURGEGHRx imhibiters artagendsss); s6fIGRsxmevigalizingieptéhndies cogpeise Pa%l%ﬁwt |y

co-transfected with bot X. X SS a ct

t hat encodgtﬁteﬁaé’e%%ﬁ'ﬁﬁﬁgf’%?ﬁ%g%é '?[HSS ?ﬁﬂ? Ié%’?‘ge ré&\%%ﬁgp e co %ct or
coel ent er ag}iNg; ofRAAKGPCR X iﬂohbcl@ﬁﬂlfanﬁbd@e%fa@rtﬁéihﬁcdﬂémﬂlﬁﬁﬁﬁﬂ% that is
proportional to the anount of intracellular (cytoplasmic) free 5 calcium

(See gener Shimani@ogh tiednomacleal aﬂtﬁ@dmrt@ mmproas thednsemn hakf-160 andrender thety ee
calciu McCor mack. J. G |d P. H | I ul ar lcium- A
Practic Hgﬁameﬂgeve&tnoblanm %5 O BFSY nthgtné‘ﬂlatggb‘gﬁ' %Fpomﬁﬁl yti cal
Bi ochemi sty 2520 1) crICAGboaied Haugl and, Handbook of Fl uorescent
Probes and ezsﬁearagh %1%% cal s. S?xt edition. Eugene OR Mol ecul ar Probes

(1996).) 10 In dne peineipddscofihuamsition HREMDern descsibbd ithe ditératuce artkbare

conmmer ci al expreSS| on vector pzeoSV2 InV|troger1) apd transi
co- t r ansf eé&acalitagpddygheimadular agaRgement 0% ody REQIEFES: {11 g?"dtoé‘?‘hlhty

apoaquorin Mﬂdﬁ&guéo%aplgﬁaggge % hul4SS s ant%aiy oPhe I%HJQ 1§&Jy1l)es is preferred.

20 For example, a leve] of humanization is achieved by generating chimeric

antibodies comprising thé variable domains of non-human antibody proteins of interest
with the constant domains of human antibody molecules. (See, e.g., Morrison et al., Adv.
Immunol., 44:65-92 (1989)). The variable domains of nGPCR-x-neutralizing
anti-nGPCR-x antibodies are cloned from the genomic DNA of a B-cell hybridoma or

25 from ¢cDNA generated from mRNA isolated from the hybridoma of interest. The V
region gene fragments are linked to exons encoding human antibody constant domains,
and the resultant construct is expressed in suitable mammalian bost cells (e.g., myeloma
or CHO cells).

To achieve an even greater level of humanization, only those portions of the

30 variable region gene fragments that encode antigen-binding complementarity determining
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using the transfection reagent FUGENE 6 (Boehri nger-Mannheim and the
transfection protocol provided in the product insert, 15 The cells are
cultured for 24 hours at 37C in MEM (G bco/ BRL, Gaithersburg, WMD) 25 JUN 2004
suppl emented with 10% fetal bovine serum 2 mMglutamne, 10 Unl

peni ci | 1§ nregddith (AGDRIP6 e Db SRLMEbeldhl MOy bLAR bl it hiriarf NANgEd
to serumf?eee I\/éM co%t ai ﬁi ng 5 M coe[fbgnter%@l ney?l\/bl ecuﬁgg&gr (%Té%[,ﬁa‘lgugene,

OR). Cul t unatitspdysetplemces. 8ot iagclbnkoer d/yilaage 321 .6021528 §1986) AR ieSHitann et
Subsequent | ?/ cells are detached fromthe 20 plate using VERSEN
(G bco/ BRLFE, Naidrret2: 334 e @8 Bhtrakpeaen o, Gonee P31 544-36 (188K andf r ee

Sorum 11 eACRRRTA AL Eadl S Do 2oy | Lo S A SRR e sni: ARG ORk 1 o
at 50 | lsveb ehisfniiBosy SHRAniaRIRECONIIGRRMKOH £b8lfict b RkatiBsely

| um noneter (Dynex Technadl ogies, I'nc., ntilly, VA). The instrunent is
pr ogr amredotinortihs ks dithénsionabittucturs pé tiki antgen-bindingedumminel the corgimalel | at a

time, and i nmedj ately read | uninescence for 15 seconds. Dose- ons

curves. T or TERECIOBHARPEY.nwa Rt Ureoranes o Bhdiptset Bagie At 116 QPEL: Bhflier
the curve I ghk: Si I a are analyzed with SlideWite,
using the géﬁ%teﬁgﬁrﬁ'#\g@' %“%‘hg@%ﬁ?g‘qﬁ}&%%b' and EC50 val ues are obtai ned.

Changes in | um neas aRGRaRLGREoRY, B0 stlfiee P AR HISnA Rotcsial efttbdy of
i ndicative of nodulatory activity. Mdulators that & as 118 2 5 JUN 2004

agoni st¥ aintergstdphumenized b ddering selactedishfagyresidbes plthe hoshpmap enfikedyt ve an
I ncrease in _lum.nescence of up to 0 fol.d. | at ors that act. as inverse
agon ats WP B eV Er Dol gy W TeRuE o] 9 Hird RE PRy poriAcng
constituti y&alded6f théoRthiedd a‘fﬁ%@@y.bﬁleém\&i‘;f MNEF I mundt U OB (E)a6-98
Reporter Gene Assay 5 The photoprotein |uciferase provides another useful
tool for agE¥Ming for nodulators of nGPCR-x activity. Cells (e.g., CHO
cells or COS 7 |1 s) are transj entl co-transf d with both a nGPCR- x
expression Consﬁgé{)regg{ng_appweﬁl@gﬁge%ﬁplggg%@@gnggh S OEWRHANE const ruct
whi ch i ncl )¢ | et er 0] f

tr ansor |t Lo R ER ol draPandtell a3 S Bb g AU BB ot ey
AP-1, or 1GuiNankadpp&PBR-Agetraizify adibogdict asefebatherapeution pd trelation phlhateGH
subtype of G proteins Jeads to increases in cAVP, thereby activating the
CRE t r anscepitifiens waeres nGieR pegpressivg of HeandkpediatsdnCeRpnaenaliagidr ase

gene. Agonidgé- Q%n%qi ng to receptors coupled to the Gy subtype of G protein
| eads to production of diacylglycerol that activates protein kinase C,

whi ch activateg.t he tAlndn AGPOR-kARRAalEh¢ ARGEEdied from Flagt Misplay N turn

resulting in expression of )
20 Human nGPCR-x-neutralizing antibodies are generated by phage display

technigues such as those described in Aujame ef al., Human Antibodies 8(4):155-168
(1997); Hoogenboom, TIBTECH 15:62-70 (1997); and Rader et al., Curr. Opin.
Biotechnol. 8:503-508 (1997), all of which are incorporated by reference. For example,

antibody variable regions in the form of Fab fragments or linked single chain Fv

25 fragments are fused to the amino terminus of filamentous phage minor coat protein plil.
Expression of the fusion protein and incofporaﬁon thereof into the mature phage coat
results in phage particles that present an antibody on their surface and contain the genetic
material encoding the antibody. A phage library comprising such constructs 1s expressed
in bacteria, and the library is screened for nGPCR-x-specific phage-antibodies using

30 labeled or immobilized nGPCR-x as antigen-probe.
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15 the luciferase gene. Expression |levels of luciferase reflect the
activation status of the signaling events. (See generally, Ceorge et al.,
Journal of Bionolecular Screening 2(4): 235-240 (1997); and StratpyalR04
al., Current Opinion in Biotechnology 6: 574-581 (1995)). Luciferase
activity may be quantgipt ahd e . US| : l.uci f er ase assay
reagents that _arIg corTI#TET"CLH@?‘;RE?&EE&%?@%F%W W). 20 In
one exenpl ary aghimyan AGRCRE-héutalliQing! ALBEdibNard deiéthled Gh irhdlpenidingies at a
density of 100,000 cells/well one day prior to transfection and cultured at
37 C i n MeksserigGillycasRiRisyribadyp Benpgensnvar izh, Ihtialt Bodaydvi8)e3 99 e37(h996) and
glutamne, .10 U n epicillin and 10 g streptonycin. Cells are |
transi ent|§“t%ﬁ°ﬁaaﬂé’-? 8&@&@%@%&&0{- giéﬁéﬁ 1890 dIansganic HEE FAIEINENd a
reporters cQRShhbe ey h8id sl Es . @%E%g asm ds
CRE- | uci f erase, qﬁé’?&%%- ngf?%ggse ae;% 'E@gg%gﬁ%&%&é%%&&?my Beﬂn _
pur chased fhe@rybiphaidiiste arelitdinized vaf a nGPORSL e6tnbedSomhenp esdventiBshiusi ng

the FuGENE 6 transfection reagent (Boehringer-Mannhein) according to the
suppl i er' sinymyBizatien penecoldilybridomassre senstnted viing Beele Fom: the inmonwizedct

al one are used as a control. _Twenty-four ur.s t.er .transfection, cells
are washed" 0hcEHF ??{Jvlggéorbarl 8’%‘}'@%@4 %cr?ﬁ'e%%f)) ]é.en@'rtﬂ'bpfi?@gs MEMYE t hen
added to t A& SefACR-QIHuRSM AtiBHEed ANt AstekcrledWbbione or 119 2 5 JUN I DA
nmore candi date nodul ators and the cells are incubated at 37C for five
hours. IBhereafter, <cells are washed once with ice-cold PBS and | ysed by
the addition of 100 | of lysis buffer per well fromthe luciferase assay
it suppl | EXAMEREHASSARET O IRENTIFE MPHULATORS MRaGERCR-Som
terrperaturgc.%ﬁdg.y@f the lysate is mxed with 50 pl of substrate 5 solution
(Promega) Tnan.opaque-white, 96-well plate, and the |um nescence is read

i medi atel y on ZeWritas@owastedevdrabRodBitiaBatdy$ firiddt;

IS
| um nescence counter (Wallace Instrunents, Gaithersburg, MD). Differences
i n | um nes(agootsts andt dantagonistsy of eGPEIRsy sctivity. abmeng theahodulatarsthataias be
nmodul at or cd%g]c)]’%gag %irle I ndi cative é}lf.rm ulatory activity. Receptors that
are either! ¥ itRese agsay sy ag afural ligand compe VRETSENTT S QSgi ve

a 3 to 20- j ' : ] : : hect ed
M th the r anb et Sl hkebliopdy RARRIRO R APORP AR Bl B8l sdb RS T
reverse t htempbimistderiDed frotn matadal atibodizaloe from aeibe dy-¢ike dbmbiiattgiaFlibfaries;
Changes in intracellular calciumlevels are another recognized .indicator of
G 15 prot 8RO sTNRels qomeroyndy idgpificd by highdbrosghont sereenns eplibpaesapadied to
screen f o 1 A Ab&ER eRBRTREPREE LY YoerlT6r AT n PR3 s 201 Y
transfected w a

20 samples (e.g., for diagnostic purposes, pathological purposes, and the like). Agonist and

antagonist modulators are useful for up-regulating and down-regulating nGPCR-x
activity, respectively, to treat disease states characterized by abnormal levels of nGPCR-x
activity. The assays may be performed using single putative modulators, and/or may be
performed using a known agonist in combination with candidate antagonists (or visa
25 versa).

A cAMP Assays

In one type of assay, levels of cyclic adenosine monophosphate (cAMP) are
measured in nGPCR-x-transfected cells that have been exposed to candidate modulator
compounds. Protocols for cAMP assays have been described in the literature. (See, e.g.,

30 Sutherland er al., Circulation 37: 279 (1968); Frandsen et al., Life Sciences 18: 529-541
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NGPCR- x expression vector are plated at a density of 4 x 10 cells/well in
Packard bl ack- walled, 96-well plates specially designed to discrimnate
f1 uorescence signals emanating fromthe various wells on the pl atze) JuhhEi04
cells are incubated for 60 m nutes at 37C in 20 nodified Dul becco's PBS
(D-PBS) co b A Lidi¥H an / ' J?% it{on of
| % f et al b%??]@l’g%roge%%%g’%ne o;‘%?gur gg%*ﬁﬁ?ﬁ?@%&&@%ﬁ sﬁ%?:é " AM

Fl uo- 40 AM 75324 £ {1997 {88 Geoige dvlal OTouah£ 80 Bida 616N RSB daMaTr\¢4). 799 40 each  at
a concentration of 4 ..M Plates are washed once with nodifiéd D-PB S

Wit hout 1 %l199éNaAnsaeimpars grotnecdfior sunk e asseyl stig ab0Aadnyist €ychise 3¢dvation
renove resigdual..d rom.t he cellul ar rane. | ddi.tion, a series of
washes wit ﬁ%l?ﬁé@d&ﬁ@@mﬁ‘fﬁg%m?e&%au%ﬁ ?Fér}@gh g‘#PWs per f or med

i medi at el ri . ' ' . ' r '

Ires polnse?i }s/ Pn: ?IB g%%%&éh?ﬁ?ﬁéﬁﬁ%%%@q}uﬁ&%ﬁfg‘ﬂ;a c?rjl??%rbzg%%tééasg g&?dé:{(]:ﬁg]pt or

agoni st conps)ds suteidret tivoiacephatial A@Bés%n(vkeﬁoguhcmss%iebsvzQ‘Dj%tmge)l), or
ATP (4 M positive control). Fluorescence is neasured by Ml ecul ar

Devi ce' s FLandrragsientiyfrangocted fun Obinsse Hemgisr Oxaiyd A1) opdls uping knewee, e. g.
Kunt zwei | | .. .Dr t. 120 2 . N.,2004 R h, 44(1):14-2
(1998)). TrRepof et Re R erRE b haPudsd b Bophine S MR ham HEEL) i ¢
of exposur esuaBify thelPUGENE 6aRdsfectiAbRhodrt UTHASRERE TIN cEIY Aré séiied ima gL ed
for 20 seconds prior to addition of candi date agoni st, ATP, or A23187, and

the basdb fwelbmiswplates fram dhe HashPiatb®rassayddit, haoh aré eoated pish selid sqetdlant e
cal cium sign I s..5 neas fqQr r oxi_mat el 00 secopds, taki.ng.,readi ngs
cvery T SHE RS RAME b5 oo AT 8 FOLRG SorES WRLT Sk e
si gnal 200% | S RN | ase

t he cal ci unﬁ”?Pgnal apgireggleﬁjacf(\é@? ? -%ﬁ%%\%pl%gggeﬁe&gfga } I%QSf&

M t ogenesi scAPagtarkdard solation for genidsirsatiag aayandbidecuand. | 1ty of candi date

nodul ators to induce or inhibit nGPCR-x-nediated cell division is X
det er mi ned. ( See©Ong ofmore igst sraareuads gie. . candidatp modylatorphage addad B dhe cahlg in

Experi ta t 7 3). P CHO
cells gﬁ gbl %acé%%@ggﬂngﬁg%ﬁ%éééogpéﬁég%%ﬁ%é@%Fﬁn&%ﬁa ergs% hg? ] % densi ty
of 5000 cetdrtioie! Aftanebatinonc AMP3E alfowed WRcuintfatelid%hé edllfocadabttgés um f or
48 hours, at which 15 tine the cells are rinsed twice with serumfree VMEM

After rinsimiputevatiroerh temperptungNThe assayErsToupated by thy additionvol vt ofes, is

added al ong wi t.h. 20,k cont.ai.ni n varyi ng concentrafion f _onesq@r nore
candi dat e nERRFEES s %’ﬁ%@?"‘%@ﬁpﬁ?ﬂ%ﬁ p&t‘?[ﬁt HﬂtFawlgglagiﬁ‘?l_far@g%R%%nﬁPn bas
control's, SQBE me}dptatO Beif@ERioR! Rhftef. ORI s EAMP fbRENIBLE RIS (or from

20 standards) and fixed amounts of [***I]-cAMP compete for antibody bound to the plate. A

standard curve is constructed, and cAMP values for the unknowns are obtained by
interpolation. Changes in intracellular cAMP levels of cells in response to exposure to a
test compound are indicative of nGPCR-x modulating activity. Modulators that act as
agonists of receptors which couple to the G, subtype of G proteins will stimulate

25 production of cAMP, leading to a measurable 3-10 fold increase in cAMP levels.

" Agonists of receptors which couple to the G, subtype of G proteins will inhibit forskolin-

stimulated cAMP production, leading to a measurable decrease in cAMP levels of
50-100%. Modulators that act as inverse agonists will reverse these effects at reccptors

that are either constitutively active or activated by known agonists.

30 B.  Aequorin Assays
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al one, and sone receive nmedi um containing 10% fetal bovine serum
Untransfected cells 20 or cells transfected wth vector al one al so R JUN.2004
serve as controls. After culture for 16-18 hours, 1 G of PMthym dine l{NZ
C/mmol) is added to the wells and cells are incubated for an additional 2

2 cel | harvest el SRreSy Y. Bl GE RaR0 e H it poner it frine
count er . - THEPORCR eRAHeib0Bordirull dnataBombielicd that &@%g}{ﬂht%ﬁwfgg% n%’?%%@ﬁvies

conpared to the results achieved in cells stinu
control). Dsthegiesende ofthe cefactoe ndel atterarise, afpoh@ririncwilpanin d sngpeiirables creat i on

and anal ysjs . of dose-response curves using the non-linear, |east squares
fit equati lﬂ-ﬁ“m gecenge &ﬁ@@_‘?@mn@qm@a@%@@nﬁa@ﬂ%éﬁ}mﬂ@%@ Bke serum

. stimul ati op;y.B..i S f.e m basel i ne; is the EC50. D is
t he contgen?arlgﬁfﬂdn(srggg?ﬂe c’dm:?ct))g;\lgﬁ{.’ ?}aalhd&%?lpggtnhegs%%c_ IO%_C Plepmils free

Par amet er scdiciuf, ahE Me@brenadR U €5, iha €dbbYd P HRle8X, CRVAr224i: 4AW8kcAcat JUN

2004 Agonists that bind to the receptor are expected to increase [3H

-t hym di nedppregeh.dotgrd:-BRL Prass (121 );Stalblboostial g AnplyticaldBiosheinistie 262:sId6A2@ t 0

serum Ant |.st ha j.nd,.to t recept W || inhibit the stinulation
seen with &%%ﬁﬁai&&ﬁi@@bﬁ?@#ﬁ?m“&i%% a&@%ﬁﬁ@bﬁ’ﬁ“ﬁgs :ng’St%
Because G p#iahLgi Eu%&ib%ﬁﬁM&&%ﬁ&?{-@oe%i ?yg?/_)t hrough intracellular G proteins
whose activity involves GIP binding arg hydrol ysis to yield bound GDP,

measur egent  of IibomelexegnplfrytassaynnGPOREx & spbelbhel HidtherabmmaerEabgpreysfon n t he |

presence and absence f ,cand5 dat e npdul ators Provi des anot her assay for
nodul at or ggqtq)wzw_svggﬁgqﬁ'%e& anddgapsiently codransiegled algngavithe spesgFrctthat 79- 187
(1998).) 1 V. . t f e | NGPCR- x
expr essi ongné\?gg%){c]}? P???%é%@%c@‘#@%ﬁ (E:)i!tﬂ%t %ﬁgﬁ%i @ﬁégﬂ?‘oﬁﬁﬁ celis

subconf | u eﬁsjﬁ% tHe thaRfbctiog ceabht FUGENE 6qBoblaigeMarddindyhad the 88nsfection

phosphat e-buffered saline, and scraped into 5 m of the sane buffer. Cells
are pel | et peptespl pravedadiingbe produgtdn®rty g, 5 ninutes), resuspended in TEE

it rogdl 15, Af 085 CeRt AR B paims S Crip v Raben AT Dasbersbde.
honogeni zepmhpiigplmehtdd Rk 10% REEbHNins Sirhid) 2 rdNLI6ERd, {999 §Enilnﬁ90 X g

for 5 mnutes t0 renove nucl el and unbroken® cells. The honpbgenate
super nat anand 0 pemlrstieptpealycat, ap@hidhGine the npedi@0 incharged tat erumdteatMEM he

T o | SeAh s AN e JENb e Dol 1 pisshedynce i TEE and 20
MyCk2a 1 continued for two additional hours at 37°C. Subsequently, cells are detached from the
20 plate using VERSEN (Gibco/BRL), washed, and resuspended at 200,000 cells/ml in
serum-free MEM.
| Dilutions of candidate nGPCR~x modulator compounds are prepared in serum-
free MEM and dispensed into wells of an opaque 96-well assay plate at 50 pl/well. Plates
are then loaded onto an MLX microtiter plate luminometer (Dynex Technologies, Inc.,
25 Chantilly, VA). The instrument is programmed to dispense 50 pl cell suspensions into
“* each well, one well at a time, and immediately read luminescence for 15 seconds. Dose-
response curves for the candidate modulators are constructed using the area under the
curve for each light signal peak. Data are analyzed with SlideWrite, using the equation
for a one-site ligand, and EC,, values are obtained. Changes in luminescence caused by

30 the compounds are considered indicative of modulatory activity. Modulators that act as
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mM EDTA). The resuspended nenbranes can be frozen in liquid nitrogen and
stored at - 70'C until use. Aliquots of cell nenbranes prepared ag 0
descri bed above and stored at -70C are thawed, honpgeni zed, and i5I ‘”‘[Ne@
into buffer containing 20 mM HEPES, 10 mM MgCl2, 25 1 nmM EDTA, 120 niM
NaCl, 10 M GDP, and 0.2 m\/L%gcorbate, at a_concentration of 10-50 pg/nm.
In a final APOPATHE! HCCOWTT Whic royRs 40 Ee Gr BDDMeB AT BIOISIRT HVe AR jicrgpse in

trati ' | 100, M GIP. for 30 mi.nut
S50 ¢ artndtet B RANER FolRAN! oML TR A S T heliel i onctBe S ©°
[35S] t1 uo) effeki mhosphat ehat Miﬁé?%sﬁdﬁﬁ?l%'dcﬁb@éﬁleﬁt@ﬁ% kndRs a3gRE. to a

final concentration of 122 2 5 JUN 2004 0-200 pM Sanples are i ncubat ed
at 30C for an ade 1TER OO e Agsapf 10mM HEPES, pH 7.4, 10 mM

MO 2, aj 4 'Cis add d the reaction is st by filtration. Sanpl
T oy oueThega e o terne ok ihaths TRRY ol f95 a5 e 08 i (1 20
M ice-col H Zedieo 1 ' i i qui d
i ce- col dndflnatstHeRicPCRE Atidity. @eﬁ@@e}\%c%ﬁo &hg%g@rsgfsfqﬂé?_% &bl i qui

5 scintillation spectroscopy. Nohspeci I ndin PyS I's neasured
in the presanmsfofediih MIBEMGPOR stdbiptassivadohstar {dye, 8GPER-x topreoSNds ar e

sel ected that, nodul ate the amunt of [35S5] -GTPXS_bi nding in the cells,
conpar ed t AOdRIERSTIET SonEmct pdinbgeludes g gene Aex the Augiferass proteiaciomasteay from

e oponss o G Akt Eekil e MR 3R TR QR B y  oor
Eval uat iion NF-kMR2 B PaoaistBinditigt th rédeptps J:cgg@éﬂlb By 8ERs Provins &ads

eBé GN&u!
another assay to identify nodul ators of CR act i_vfty. (See, "e.g.,
Laj i ness etto @creasgoiy ¢vaMPo therebly activatigdhy CREranspaptionsiacier afthssaltsgtin cs
267(3):1573-1581 (1993), and Boulton et. al ., || 65:663-67 1991).) 15 In
one enbodi &R 6,5513(116? aglpgl?we?et 2‘59%@?@’&5&? f??eﬂtéﬁdﬁ-‘?ﬁiﬁg é@lé‘ﬂ? 0
6-wel | pl atyg%s plotén 1eRS kd Yrodlictidh SWBadfl bt ABvRBUED A kitfasd €, bAlkh
assay. During this 48- ho%l} p%riod, t he %‘ggf S are gulﬁjreﬁﬁat 37Cin MEM
medi um suppicevans thd AR-1or NB&dpriad} tradworiptien faetarsnin Aodvirgguitirgninrepreidonlofii

penicillin and 10g/m streptonycin. The cells are serumstarved for 1-2
hours ph? ortg?g‘ & gene i BrPressiondevaly ofifuciferasy iefectithipactivatigo staws oftha s are

‘ Ced wit ! : : ] . ot
or 200" n PHEPES St (S5e BendFRlY, b0kl ) o) U HiRoRL A SR B 0T ©
control), ®3d-240418@T); andfeatonabal alurédnt pitGoh & BitadshnBgl i67834-58D St op

the reaction, the plates are placed on ice, the nediumis aspirated, and
the cells 412990 nkegiferase activity may be quantitatively measured using, e.g., luciferase assay

reagents that are commercially available from Promega (Madison, WI).

20 In one exemplary assay, CHO cells are plated in 24-well culture dishes at a
density of 100,000 cells/well one day prior to transfection and cultured at 37°C in MEM
(Gibco/BRL)} supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml
pemcillin and 10 pg/ml strept(\)mycin. Cells are transiently co-transfected with both a
nGPCR-x expression construct and a reporter construct containing the luciferase gene.

25 The reporter plasmids CRE-luciferase, AP-1-luciferase and NF-kappaB-lucif;arase may be
purchased from Stratagene (LaJolla, CA). Transfections are performed using the
FuGENE 6 transfection reagent (Boehringer-Mannheim) according to the supplier’s
instructions. Cells transfected with the reimrter construct alone are used as a control.
Twenty-four hours after transfection, cells are washed once with PBS pre-warmed to

30 37°C. Seram-frez MEM is thea added to the cells either alone (control) or with ‘one or
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with 1 m of ice-cold PBS containing 1nM EDTA. Thereafter, 200l of cell

| ysis buffer 25 (12.5 mM MOPS, pH 7.3, 12.5 mM gl ycerophosphate QSSMIW'
MyCl12, 0.5mM EGTA, 0.5 nM sodi um vanadate, 1mM benzam di ne,
dithiothreitol, 10 g/m |eupeptin, 10 g/m aprotinin, 2g/m pepstatl n A

d 1 Mok
and L M okai eihdl donaaiedo O 0n, o8l Loaliey 3996 15 R85 BRILAGT,
t he cytosotelly @gtvaghed SndprwitiaicecboRyPBS AL nfse@aymcﬁau&poﬂ@@mowﬁ 15 30

mnutes. 123 2 5 JUN 2004 Aliquots (5-10 Al containing 1-5 g protein) of
cytosol ar buﬁ‘tmwll from thiviudiiarige Sespy kitsupplidyi RfemesRRARGGRRUY @@fbf) NO.

G mory S EgteS abraprs e, ?“ﬁ%%f?“" te}S BHREd SEHS0 &b Af BHRSITRLe 1
total vagl ugauﬂangﬁmﬁ&e a gl%gs@;;%h&%vh%ega-a% fHh ,gm%eﬁmﬁaé}uén%%#@%ﬁé 30C,

and reactions are stoppe otting 20 squares o at man P81

phosphocel iminedintqippara Whliscefmbdetn 450 MiceBear inilatios andivhioéspagrscoabtet %
H3P04, and the squares are subjected to liquid scintillation spectroscopy
to quantit &Vallpesingtrimsats, Gaitharshpag.dP)cyt osol ic extracts are i ncubat ed

Subt ract ed {1 omivhERNEPE RO LieRRE ol 1R pr b e BTl PRt A RaROA O

cytosolic mddiadgér donpaRdGhe Midativs of @8duldfrPatiRRG! Heepbishthat aré:'él‘ﬂié?l n
concentrations are determ ned by a dye binding protein assay (Bio-Rad

Labor at¥dr i esystitwiiely setivecriaptivitonh by Agarhgs t}mﬂb’@vﬂ &3 w%&lédﬁm@lmgmft in
up to a fiye-fold increase.in PK tivit Th| eis
bl ocked byYu&thﬁwﬁF‘EF%m et 10 P RO RIe WA 1 PPk eeops oo MORRGITS BA of
GPCRs al soag%g @Jﬁl&&re&@tﬁ%ﬁ@&e arachi doni ¢ aci d rel ease in

ng yet ano

cells, provi er use assay for nodulators of GPCR activity.
(See, e.g., Kantlzrmarineticdlular chleives measuréihemtnaing] IGPR39: 364- 369 (1991) .)
For exanpl e CHO cells that are stably transfected with a, nGPCR- x

expr essi on vect &b appes 5 intrecrliviar salciye levels &feevgmaheraecaéﬁwﬂﬂd&at%@fébo

cell s/wel | | | bovine
serum npftg\gin ?rlpﬂl'd ﬁi%@%tg’%ggﬁ% %@%}0&%& e%%p\rl\rq))}egtt%gﬁ%%ogl n for 48
hours at 3ﬁiadlaﬁt@;%e>ﬂm{ﬁ>cmldcﬁvﬂ§ E@Cé& \d, CH@ ctidhaitad thiisfedted wixhitda on Wi th
[ 3H] - arachi doni ¢ acid (Amersham Corp OO|mTD|) at 0.5 .G/mM in 1mn

MEM supp! e rEBRCRIxGXPIesSORVECIEPES plfpisd 2t 5densityi ofyd BYkOf a@llsfiwcdbxmﬂ?ﬂcé@ Wesk-ne
3? ' ;J rTealzgugJ?r d,léﬁ-}vgﬁ plfates sal:}em ?de$2§ed° t%ldl.lsscnamrmeaxg ?I%orescence sxgu\alrsce Wat%z:pg 1 m
from the various wells on the plate. The cells are incubated for 60 minutes at 37°C in

20 modified Dulbecco's PBS (D-PBS) containing 36 mg/L pyruvate and 1 g/L glucose with

the addition of 1% fetal bovine serum and one of four calcium indicator dyes (Fluo-30
AM, Fluo-40 AM, Calcium GreenO-1 AM, or Oregon GreenO 488 BAPTA-1 AM), each
at a concentration of 4 pM. Plates are washed once with modified D-PBS without 1%
fetal bovine serum and incubated for 10 minutes at 37°C to remove residual dye from the
25 cellular membrane. In addition, a series of washes with modified D-PBS without 1%
fetal bovine serum is performed immediately prior to activation of the calcium response.
A calcium response is initiated by the addition of one or more candidate receptor
agonist compounds, calcium ionophore A23187 (1 0" pM; positive control), or ATP (4
uM; positive control). Fluorescence is measured by Molecular Device's FLIPR with an

30 argon laser (excitation at 488 nm). (See, e.g., Kuntzweiler er al., Drug Development
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Candi dat e nodul at or conpounds are added in 1 m of the same buffer, either

alone or with 10M ATP and the cells are incubated at 37C for 30 m g SN 2004
Buf fer alone and nock-transfected cells are used as controls. Sanples (0.5
m) fromeach well are counted by liquid scintillation spectroscopy.

Al i i ch i 24 .2 N. 2004 will |
ot ot | S BrBaa - 00 BT AR e A 1 s dobieGaetd s AT 2,500 e,
potenti at i Qghdtl obb:asdsBit Wik RNLANRPECHIS - Basal BuSEaCALd o Rlls A%k dichi gdmoRat e

In yet another assay, the effects of candidate nodul ators of nGPCR-
activity arsecorisasieniceaidityomoiandidateggenist, A3, buhas 1 &%) amdythe basel pH i nduced
by the test, conmpoun (Se

S. e,.. e.d. nlop et al., urnal of, )
Phar macol o&v@aqscaquiV@aﬁwmcéﬂ% %@Dﬁa‘b@mﬂﬂmﬁlm-— é@e §ogRyigyaliiy one

enbodi ment Al ] %kﬂggﬁ-é e | c .. are
seeded i§1nt,c1)]rl ﬁgn?é%%péjt%ﬁge cgﬁh%ﬁgéﬁ’ar Nice Sgé%?’gﬁfd %?Orx&kt%%ﬁ

cel | s/ cup iitnopHoM A0PIE e A TR ivdrédie I 6alchiin siga@Vi00e, sifve Maselingvels. In
L-glutamine, 10 Um lo penicillin, and 10 g/m streptonycin. The cells are
i ncubat ed igeneral. ectieaiediGPAR sina@esss theoaldap signal Zpprewdmately Bl pUcatiovel ar

acidification.rates are neasured using a Cytosensor m crophysioneter
(Mol ecul ar bﬁé‘?ﬂn@&gn@irp. ). The capsule cups are | oaded into the sensor

chambers of the i cr opfiyel ARt &ia@nd the chanbers are perfused with running
15 buffer (bicarbonate-free suppl emented with 4 nmM L-gl utam ne, 10

uni t s/ nto peni cilhla mjtogéhegs absags the pbitity of candidétemidddaEbis taindaucé boimhitat e of

100 Um nute. ndi date a I.sts or other agents are diluted jnto. the

runni ng td)ufﬂ@)réﬁﬁdfﬁgiﬁeéé'gﬁ%WﬁfBW%%@gzgﬁ F-&&;&&F%S -J;%igmia o
-secon a:ﬁ]@x : [ e

remai ni ng seg%o(riloéf ) %ﬁg%fn@%% nnlcrslg Z)G??%?gl §S?Ee ggg)'sengo%ﬁ%%énber

I s recor deCHiOrdellg stably exypedssing nGPCR3x %t seedaiids, 963well phsesp apiensity of H0Ar t ed

at 60 seconds to siart the next cycle. The rate of acidification of the

runni ng bufoeBs/ welrandgrows at ¢4 i MEM watk 1036 feta! calil seramn foy 48 heursyatydueh

DUber actt ngern Essls inshnic® rofiCrelipborRE MM HiferFONGR 80 i afftesp e
i medi at el YorER ormsididsl Oithd¥im RitdRAU isPddaed slRREWIRLD) nITVIBM diftaiflinghest 25

rate measurenent obtained after addition of a nodul ator candidate. The
sel ected ivasyingeemtentietienstaf ad¢ opops-candidate mbdlatarsordest hempewndsaisluteddni st s

of the receptor resul in an increase i the rate of .extracell ul at.
2ci di 1 cat (BHSRATS Erediepo Asenaiesce Wik onSch lafe feeiff serfirredridim
response i 1000k sorRY rdfRA i cHhtafling %, FetaltvARARN A, S URrakdt€eted cells
20 or cells transfected with vector alone also may serve as controls.
After culture for 16-18 hours, 1 uCi of [’H}-thymidine (2 Ci/mmol) is added to

the wells and cells are incubated for an additional 2 hours at 37°C. The cells are

trypsinized and collected on filter mats with a cell harvester (Tomtec); the filters are then
counted in a Betaplate counter. The incorporation of PH]-thymidine in serum-free test
25 wells is compared to the results achieved in cells stimulated with serum (positive
coptrol). Use of multiple concentrations of test compounds permits creation and analysis
of dose-response curves using the non-linear, least squares fit equation: A=B x [C/ (D +
)] + G where A is the percent of serum stimulation; B is the maximal effect minus
baseline; C is the ECy; D is the concentration of the compound; and G is the maximal

30 effect. Parameters B, C and G are determined by Simplex optunization.
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receptor. 30 Exanple 12 - Using nGPCR-x proteins to isolate
neurotransmtters 125 2 5 JUN 2004 The isol ated nGPCR-x proteins,

particul arly nGPCR-1002, and nGPCR-1007, (SEQ ID NOS: SEQ I D NO 28 JUNR8
SEQ I D NO 25, respectively) can be used to isolate novel or known

neurotransmtter i : -.269 .. _The cDNAs 5

t hat encode theAi%‘s)(E)'i atﬁél%%@E%aﬁ%%ﬁ%ﬁ%‘%ﬁ‘?g’n’?&%ﬁfm ressi on
vect or s anihcospdediondntt cllsyshoividg @it 899 by the kdpoh&cio seRMIBANBRoAREs!tBat

i ncluding CHO, Cos or HEK293 cells. Receptor expression can be determ ned

by Nort herbind[tothensa¢pert wilbinhihitthe sidmuletion seen|veitham dnoer agedistdat upto 1@0%an
appropriately si zed’\m@& redicted size fromthe cDNA). Brain

regi ons shown by- nR MSS each of the nGPCR-x 10 proteins
coul d bg procesgeh G pRmihd | ]#%1 : f -0t ocol s
((Rei nsﬁei dk R %@ et ati ., SCi guce ée%ﬁtb%% - 4{;90%%@%3?&?&%& et al.,
Cel | 92; 5¥%Beseadthivity 9hlved GTPbBindihg andthydtolysidNet viek! 13984 GIP, meSurekR28) .

Chr onot ographi ¢ fractions_of _brain extract s could be tested for ability to
activate n@ﬁmdwgmféh@%hwo}}@a@eiﬁﬂ?genahlsd%ﬁdﬁﬁﬁxgem@@rprmm@d aemeech as

h ' AVR. ducti in t 1 f kal,i
Changes. | noh b PSRRI IRVIAEE a0URE G MmO R RRRRSD! (e csPBibim
llevel s or gy, Mk sfHaniBeIsHEST: Pfo-1€L@RYey) activation including receptor

stinmul ated m togenesis, receptor medi at eg{ changes in extracellul ar
aci di fileati on oln oneexepplaryrasshivacald stibhnyasfacted eith a n6PCRemexpressivmt i on i n

response to cAVMP or calcjum (these nethods should all be referepced |n

ot her sect Y& BF Sq7En B’ai(gﬁfl)“gs‘ﬁ Qf#‘%@t"aﬁl{ QEPWC{,‘WQ ORPe IR @
noni t ored Ly;.£0- i Wyl ' ' L B: for pt or
coupl  ng. t S ERL|d CIMET U0 b n GHAE bl Sofdbb s it e G5
274-276, BYEG) .Cdilsuropelimahbt teatnfipstont (600 ¢t 5 vaihines), edsussemded i FEEoul d

al so be nonitored by neasuri ng chanineﬁsa in [35 S]-GTPKS binding in menbrane
fractions PwdprdRe vl bis, P hast oM ED rﬁn@i\}EﬁT | ang frazengdn diquighnikegsmd al so
be perfar i i .cantaini CR-x _proteins,ihkect ed
"neo SeS | Bdet alnd 364 Al LRSS0 AN B A el Beiob o8 TR B
proteins cprtdef RUE), hh@ deritfifugb@ BDYO0EK b¥fol HEEMEBs BICERYE hMEle] MdnEHrélen

purification using nGPCR-x proteins activation as a neasurenent of
neurotransegllst er activity. The conposition of the neurotransmitter can be

det er m ned by s.spectraonetr nd. Ednman. degr I.on L.f .30 pepti dergic.
Neurotransnitte cihgﬁp © W%ﬁ?@gﬁaﬁﬂgﬁlﬁagqtg@@t%i%@i@ér PHESS A9 1oLt ch
the membrane fraction, and the membrane pellet is washed once with TEE and
20 resuspended in binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCl,, 1

mM EDTA). The resuspended membranes can be frozen in liquid nitrogen and stored at -
70°C until use. '
Aliquots of cell membranes prepared as described above and stored at -70°C are
thawed, homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgCl,,
25 1 mM EDTA, 120 mM NaCl, 10 uM GDP, and 0.2 mM ascorbate, at a concentration of
10-50 pg/m]. In a final volume of 90 ul, homogenates are incubated with varying
concentrations of candidate modulator compounds or 100 pM GTP for 30 minutes at
30°C and then placed on ice. To each sample, 10 pl guanosine 5'-O-(3(**S]thio)
triphosphate (NEN, 1200 Ci/mmol; [**S]-GTPYS), was added to a final concentration of
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126 2 5 JUN 2004 will alter neurotransm ssion in the central nervous system
and wi Il produce behavioral and biochem cal changes: Exanple 13 - yﬁiGB’@RZ“
NGPCR-x proteins to isolate and purify G proteins 5 cDNAs encodi ng 9(
proteins are epitope-tagged at the amno term nuus end of the cDNA with

t he cl eava Iaf hue - L ut i b | seguenc ol.l owe LAG
epi tope. (1000 2R SERP IR T Reiact 8 2 P8 o SRLRRRE 30 en BB oM,

t he car box {HEFES, S, 1 M BCENE adCngadded A0E Bd ﬁh&%ﬂﬁ%to%?e&by fifratRg. and
Car boxyl to Term nal Mbdi fications to Facilitate the Production and
Purification of San®léxat diitared CrvaphadtiRec@pBofilter.akd theofblitérk are washbd tiithal0

Bi ochem stry,. Vol. 231 , Oct 1995,  pp. 269-271). The resulting
sequences A& e@@M%&Eé Bﬂﬂo‘*rilpd%MeI%EEbsﬁﬂ&?SWmdéU&ﬂ pVL1392

nocct cor rensl RPN A6 (A TP RS, %5
(1992) J. PoesBhe of 100QIM @B an@3dWacidd 398 thehshECepSnd et éutiubd be

grown in 1000-nl cultures in SF900 Il nmedium (Life Technol ogies, Inc.)
cont ai ni ng DE%duiate Hic ampunt o8 P GTRv$ hindingGalthbhealiscomapyred trguransfeeied
gentamcin (Ljfe Technal qgi e Inc.).for 48 hours at i time the cells
Joul d be. napoEtesS AaRyatharedratist by Rbosists AV B R B S0 iPa 1 o

sol ubl e pr otsgj o] i - in purification is
carried ou;{1 gls@gpé%g%%glﬁfgg%p%ﬁé?ﬂ%lgg@o ﬁg‘t%o%ieﬁn receptor (Kobilka,

Anal . Bi®chem , @31 (MAP Bif@s@XitvitvI88&EY i ncl udi ng sol ubilization of the

menbranes in 0.8-1,0 % n-dodecyl -D-paltoside (DM (Cal Bioche La Jol | a,
CA) in buffer ccﬁWQ%%OH@fW@H@éE?W%WB‘F PEHFISHREE BYCRgrowdes apqther

h t ' Lsati : ' | :
The. ol uat e T80 By BEUALIA0oPOPCR AEFHY (SedrL B Eaftned BRSE BomatGeor)
anti body c®hdffacdlogyl 41d)Expegiarptab Theapédics 2OY(35:1 573-1 6815(1308) s Boudtorcksby

usi ng receptor specific antibodies follow ng western blot analysis or by
SDS- PAGE aréh {611 $5t693+@5IK1PBY)-Jan appropriate sized protein band

Thre method of dnolp spibsndalarBb g HEtny TRnSRUleR R DT RO, e dEacdlilh™ ™
proteins t hafvell phidd 2@ deBsity 6 TUFNO el sMeQ 4B Hotrd pridris t@éozﬁs@oﬁsv,lc {G_Dﬁlanams 48-

activating ligand. 127 2 5 JUN 2004 EXAMPLE 14: CLONE DEP ORVATI ON
hour period, the cells are cultured at 37°C in MEM medium supplemented with 10% fetal

bovine serum, 2mM glutamine, 10 U/ml penicillin and 10pg/ml streptomycin. The cells
. are serum-starved for 1-2 hours prior to the addition of stimulants.

20 For tﬁe assay, the cells are treated with medium alone or medium containing
either a candidate agonist or 200 nM Phorbol ester- myristoyl acetate (i.e., PMA, a
positive control), and the cells are incubated at 37°C for varying times. To stop the
reaction, the plates are placed on ice, the medium is aspirated, and the cells are nnsed
with 1 ml of ice-cold PBS containing 1mM EDTA. Thereafter, 200ul of cell lysis buffer

25 (12.5 mM MOPS, pH 7.3, 12.5 mM glycerophosphate, 7.5mM MgCl,, 0.5mM EGTA,
0.5 mM sodium vanadate, 1mM benzami&ine, ImM dithiothreitol, 10 ng/ml leupeptin, 10
ug/ml aprotinin, 2pg/ml pepstatin A, and 1pM okadaic acid) is added to the cells. The
cells are scraped from the plates and homogenized by 10 passages through a 23 3/4 G
needle, and the cytosol fraction is prepared by centrifugation at 20,000 x g for 15

30 minutes.

123




In accordance with the Budapest Treaty, clones of the present invention
have been deposited at the Agricultural Research Culture Collection (NRRL)
| nternational Depository Authority, 1815 N. University Street, Pepy UQN 2004
[I'linois 61604, U. S.A Accession nunbers and deposit dates are provi ded

lc):Iel)g\gAlzgelgPLﬁ r@tn‘?f%’%é gﬂajﬁ %@%ﬁﬁ&‘?gf Eomﬂwéyé%\lﬁgbwsm ID
Some_of "+ e APR kit hephal (APRFPOORID SPEING. 25 ubdhErifelarits, My, ©

outlined béYc)vnndrﬂﬂ)uMﬂ-ﬁ’d’@ATBt(N’EN eooocMIP Sdiluted totd@nall OpdcEi¥ Reivity of

enbodi nent s, those skilled in the art will appreciate, nunerous changes

and nodi fi 639%?@11(9590 b8 gt volerel Zr i dhesdmples enbinditbated for Sfminhies at
nvent i Qn ot de art from,t he r t of the,invent | t
e b oM SRR P PR 0% SR Manehbm B on

The enti rep [

! ncor por at eﬁ"%’?b@é“ﬂr oG TP sk Ol S G A il o) BRFOL an the

i sol at ed na@uaeemaeubjenbﬂ Ech@wdeunpllatmmg;eaxmopyemqmnmhmmddaﬁdhat
encodes a E Et'de conpri sing, an am no_acid sequence at | east 90%

honol ogous é‘BemFFWQWE‘h@-FMPEOﬂ%’F%’? E Reptise, a@b‘é}el D

ancodi ng 5’5%@3 DL RS e s i o P e e SRR,

nmol ecul @ ofsutﬁdnaterpebudeme syiogolit S@QbERea eb&tﬂﬁveﬁﬁ?@éﬂ%sa s ét&’%@ﬁzft.' de
conprising_a sequence selected fromthe q?rOUp consisting of SEQID NO 24 to

SEQ | D NOPpoteingoncsigtions ae degrmdied tiye dyediindiag Pmleﬂneassaya(BmiRndl ecul e of

laimil 90% h |
cel ect ed 1 FORTEIESST AETSRER ion TR wlepprRepactel § ety Pob RBHS Tolhg
SEQ I D NO fleresde ﬂNﬁE&PKQhﬂiﬁéla&ﬂﬁﬂye'I%@ﬁbﬂaMLs%%Hk@d% aﬁiagbﬂktk conprising a

sequence selected fromthe

[H]Arachidonic Acid Release

15 The activation of GPCRs also has been observed to potentiate arachidonic acid

release in cells, providing yet another useful assay for modulators of GPCR activity.
(See, e.g., Kanterman et al., Molecular Pharmacology 39:364-369 (1991).) For example,
CHO cells that are stably' transfected with a nGPCR-x expression vector are plated in 24-
well plates at a density of 15,000 cells/well and grown in MEM medium supplemented
20 with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 pg/ml
streptomycin for 48 hours at 37°C before use. Cells of each well are labeled by
incubation with [*H]-arachidonic acid (Amersham Corp., 210 Ci/mmol) at 0.5 pCi/ml in
1 ml MEM supplemented with 10mM HEPES, pH 7.5, and 0.5% fatty-acid-free bovine
serum albumin for 2 hours at 37°C. The cells are then washed twice with 1 ml of the
25 same buffer.
Candidate modulator compounds are added in 1 ml of the same buffer, either
alone or with 10pM ATP and the cells are incubated at 37°C for 30 minutes, Buffer
alone and mock-transfected cells are used as controls. Samples (0.5 ml) from each well

are counted by liquid scintillation spectroscopy. Agonists which activate the receptor
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group of sequences consisting of SEQID NGO 1 | to SEQ ID NO 13, andEngL:NQZI D
- NGO 45. 5. The isolated nucleic acid nolecule of claim4 conpri si nd 004
sequence selected fromthe group of sequences consisting of SEQ ID NO 11

to SEQID NO 13, and SEQID NO 45. 6. The isolated nucleic acid nol ecul e

of claim4 i .n_sal ] ti equenge . s cted.fromthe_group
consi sti ng Vﬁﬁ%%é&pp%ﬂ%é}%éfe%ﬁd&d@t%naﬁa%gralg@e .%?J'Fﬁéa?cg’b‘i%ﬁ%?fl utMic acid
nol ecul e olpotehdhfidnlisWiedked By satadomiyg! €i ¢ acid nolecule is DNA. 8. The

i sol ated nucleic acid nolecule of claim1l wherein said nucleic acid

mol ecul e i s RNAIL 130 ExtfcdliilarAdidifitg gssi on vector conprising a nucleic
I

aci d nol ecul e of, any one of clai 5.‘ 0. The expression vector of
clai m 9 .wherei n B¥F é‘?sé‘ya@F g%ﬁ‘fﬁ égiﬂn@ peaterspf nGR{cR-¥AET¥RY @it ed

fromthe gr e S . I I r 13,
and SEQ 1 Doy & by HEAMGRAE Bt RRRAE LR in BEHolr ity de fod Sorlodlds (R o1
aci d nol eculge, D@AIPP eSETS Jaurnalich Makma®]sEeH an€ FosrbReiarMetivs 4@ Y47 5P
consi sting of SESal D NO 12 and SEQ ID NO 45. 12. The expression vector of

clai m 9 whér¥&)) shaiameeahodiménd, GHP) cslisiransfaged with aa (R < cxpression vectaf
claim9 herein, said,yvector is a Vi, article. 14. e r.essi an vector
of "ol af m 15 aEel FRSLY % St ot CUPlecRBEDP RS CHEOa B30 GO B ng o
adenovi r USMEW%BIeﬁYén’EédS&ﬁh lﬁ‘l?u_rﬂéﬁl’ b&ﬁﬁ@?eru&,eﬁ BN !-EMERTine POUMI USES,

adeno- associ ated Vviruses, Sernlild Forest viruses, Vaccinia viruses, and
r et r ovi rus genicilbn, aildd Oqxgimé ssemomyeaant The oéllscdraimubated ar thismediing 23GPEiE
acid nolecyle is operably connected to a pronoter selected fromthe group
consi sti ngSCﬁcgzrf’i’r kours 40, nouse mammary tunor virus, |long term nal

repeat of “huen 3 mNORHESJobk B0 Yhdelie FBLABE il WRoecfSOTR021 OV 1 S

I medi ate early pro psteirn Barr virus, rouS sarcona virus; human

actin, hungilciopbgiiometey M0i0]daalD DevioenCotp)ralheBdpsilecifs aad Ioaded iaftdthBuman
raetal othionein. 16. A host cell transforned with an expression vector of
clai m9. 1¥ensphebambais phihgericrophysiempter and e ghambas aeaesiupedwit reming i s a

bacteri ol g8kt hidiPKonate-free MEM supplemented with 4 mM L-glutamine, 10 units/ml

penicillin, 10 pg/ml streptomycin, 26 mM NaCl) at a flow rate of 100 pl/minute.
Candidate agonists or other agents are diluted into the runming buffer and perfused
through a second fluid path. During each 60-second pump cycle, the pump is run for 38
seconds and is off for the remaining 22 seconds. The pH of the running buffer in the

20 sensor chamber is recorded during the cycle from 43-58 seconds, and the pump is re-
started at 60 seconds to start the next cycle. The rate of acidification of the running
buffer during the recording time is calculated by the Cytosoft program. Changes in the
rate of acidification are calculated by subtracting the baseline value (the average of 4 rate
measurements immediately before addition of a modulator candidate) from the highest

25 rate measurement obtained after addition of a modulator candidate. The selected
instrument detects 61 mV/pH unit. Modulators that act as agonists of the receptor result
in an increase in the rate of extracellular acidification compared to the rate in the absence
of agonist. This response is blocked by modulators which act as antagonists of the

receptor.

30
Fxample 12 - Using nGPCR-x proteins to isolate nenrotransmiiiers
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2 5 JUN 2004 18. The transforned host cell of claim 17 wherein said
bacterial. cell is E. coll. 19. The transforned host cell of clai mgiL?JUN 2004
wherein said cell is yeast 20. The transformed host cell of claiml

wherein said yeast is S. cerevisiae. 21. The transforned host cell of
claim 16 wherein said cell is an insect cell. 22. The transforned host cell

f clai 21 wh i j ] . i .. f i d 23.. T f d
o "ol m 21 vheransaal nesel 65Llt B BBy TG AL ™
t ransf or medSBQID NAIS: SB I MON42 3. eE @I N@Q‘S‘?fe:sﬁibn%ﬂghcéﬁbf ﬁ%ﬁqgis%l%égm

the group consisting of chinese hanster ovary ce a ce
gr een nonk@pveldrdmeyngstiraitanmiters (3880 ectl, Natared00U265:26B T9D). bR ASAS -

25. An isolated nucleic,acjd ecul e cqnprising a nucl eotide sequence
conpl enent &4} eP%"%ttlﬂe jsolzded %Gggkﬁ WQWTCI%@%@@WQXEGSmmYmtm@ oup

of sequenc s bPgadd; . [,.D.NO d SEQ.J

NO 45, sai ?%%@%b? (lggrrpr 'S ﬁgf %@%@%ﬁéﬁ%ﬂué@g&é@ a{%ﬂgr igbtzgﬁc
acid nol ecueks. Receprirxplessibreci tie dobdrthingd IRCNbRhdra bR aghlybis @F nsfected
ol i gonucl eotjde directed to a region of a sequence selecfed from ﬁe gr oup

of sequencé&slls ashidenfificagonpl @E@Pf@mlyﬁaednﬁﬁ@lbﬁnﬂl@rbaictﬁfﬂzeﬂﬁ@nltﬁz NO: 45.
27. Th i i d nol ecul | ai.m 26 wher ei id oli | eoti de i
i ected t 5PN, Hoiafh MBS ke by oAU LBl Eo S ool RO MG g oup of
sequences efieinskhnld Hef r&%@e(ﬂfa: &P%déﬁxﬁ'&tégl%iég SP}LO%%‘?%@ 5’?‘5&%"&?9 | D NO: 45

332 2 5 JUN 2004 28. The nucleit aci nol ec érein said
nol ecul e | §ReinshridkRoKs er ohFoience 270:12d48-27; E99t6e Saki@raid T-, le@ 81.00el0b2 B3l eot i de

. i sti f: SEQID r 12, d SEQ ED
TL70A5 20585 TS RIS Vo ir NUmirosbd: AR 26 1938) CChromestosrarie Raomand o
claims | t@rf, ekradkSestid b@&seaqspatﬁi@éy%%waﬁeﬁélﬂ% 'Bgo%cg{as- E?%eﬁﬁgi% 4 an

conposition conprising a reconblna expression vVec

accept abl eseand nsssangedplodection shith adchisighor MP HRsUIEHBS iR HRYrYRERL bde t hat
conprises a-sequence selected fromthe grou of "sequences consi sting SEQ

| D NO 24 t 8bsspes prfosghopin, chapgesspdrgssoNgphesphetsilevels chauges twintracsiiulay t he
steps of: ' i Y- nbi nant. expression vector. of claim 10 into a
corrBat i bl e@%lgig?ﬁ {)e)ggté(r%é\r}# rlllgd ]%%?‘gmﬁs(%?s O(féﬁeg{?ﬁﬁ‘é?"@é’ﬁd?‘?tl}“ﬁiﬂg eGP x pr essi on
of said poktpeRtddiaitogetdsisrtcdpRGaMEdieg chagls RdReAklIfS cidification or

receptor mediated changes in reporter gene activation in response to cAMP or calcium

(these methods should all be referenced in other sections of the patent). Receptor

20 activation could also be monitored by co-transfecting cells with a chimeric GI; to force
receptor coupling to a calcium stimulating pathwajr (Conklin et al., Nature 363; 274-276,
1993). Neurotransmitter mediated activation of receptors could also be monitored By
measuring changes in [* S]-GTPKS binding in membrane fractions prepared from
transfected mammalian cells. This assay could also be performed using baculoviruses

25 containing nGPCR-x proteins infected into SF9 insect cells.

The neurotransmitter which activates nGPCR-x proteins can be purified to
homogeneity through successive rounds of purification using nGPCR-x proteins
activation as a measurement of neurotransmitter activity. The composition of the
neurotransmitter can be determined by mass spectrometry and Edman degradation if

30 peptidergic. Neurotransmitters isolated in this manner will be bioactive materials which
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32. The nethod of claim 31 wherein said host cell is |lysed and said

pol ypeptide is recovered from the |ysate of said host cell. 33. The
met hod of clai m31 wherein said pol ypeptide is recovered by purifyihhJUNels
culture nmediumw thout |ysing said host cell. 34. An isol ated pol ypeptide

encoded by & | 1 - | 5. The..pol vpe | de qf

clai m 34 Wi ShoRRh BB EHE B nBhS vt bt §1F BB bebReth ¢ ne
group of semddicdemiedshaigeng of SEQ ID NO 24 to SEQ ID NG 27; and SEQ ID
NO 46. 1 33 2 5 JUN 2904 36. The po]ypeptide of claim 34 wherein said

po] ypepti de conprises_an am no _acid sequence at |east 90% honol ogous to a
sequence sdixarnplg 13 oMsinganGPERox proteingite isobate aod giveify (g poéteBEQ | D NO 24
to SEQ ID NO 27, and SEQ I D NO 46. 37. The pol ypeptide of claim 34 wherein
sai d sequence atcIPMAsen@@itgwiBCRgoptding ae epiaptetageed al the bednd eaninine

group of seqguences nsisting.of SEQID NG 24 to SEQ |D NGO 27, and SEQID
NO. 46 corrplrggé’rs} thg clfﬁés‘tﬂﬂaﬁ@ cdesyaieyniivepga-hemagelvania sigmaksaanenaedalovedhar ed

520 1D Nor B BERE A e e R e BRALERS CRaSRARMN, ofKbe Bl b Ml
sai d pol ypapé t&BogAteriniseswah DNARBESAIY sid hidaliniRenihde (Wintibo and

E
sel ected fromthe group of sequences consisting of SEQID NGO 24 to SEQ ID
NO 27, #hd BEoudbMgifications to Fanlitatel the BptdudomindPurifinafidn whe (EProtead d

pol ypepti de, co lses. a 1.NQ.acid equence sel ected fromthe grou

consi sti ngeqﬂu WF%E?J%@EQAEEBR@}%G@%&WS’W di Neok Q%rh??gsi ng a
pol ypept i deobgghaif i ‘i!" . A4

i solated a [P? bgqum E%A%?ﬂggg%[@gﬁ%?%gﬁb%l%ﬁghg’n%aﬁi Oope g assﬁ%q%[%%?i de
of cl ai m 34uch 42pVIhR9A(hiinogyn)ofThe tatulovitusdxpreesion vadtdrsane nfdcy imfecieSF-
nmonocl onal anti body. 43. A conposition conprising an antibody of claim4l

and an accepPasitselbnas desribad Gupneht M. Job thowddfobiguBi Kg(092) fmune
iy . I . T gix

e i e or (0 CGleE 267 R 005 21 20830 ERERN S ug SR I S Bp RTINS ulives 2004

sufficient ih GFMIC@edia(1ifoTTHREN6I65RE,16€) containing 5% fetal calf serum (Gemini,

Calabasas, CA) and 0.1 mg/ml gentamicin (Life Technologies, Inc.) for 48 hours at which

time the cells could be harvested. Cell membrane preparations could be separated from
soluble proteins following cell lysis. nGPCR-x protein purification is carried out as
2¢  described foi' purification of the J2 receptor (Kobilka, Anal. Biochem., 231 (1): 269-271,
1995) including solubilization of the membranes in 0..8-1 .0 % n-dodecy! -D-maltoside
(DM) (CalBiochem, La Jolla, CA) in buffer conminjng protease inhibitors followed by
Ni-column chromatography using chelatiﬁg Sepharose™ (Pharmacia, Uppsala, Sweden).
The elnate from the Ni-column is further purified on an M1 anti-FLAG antibody column
25 (IBI). Receptor containing fractions are monitored by using receptor specific antibodies
following western blot analysis or by SDS-PAGE analysis to look for an appropriate
sized protein band (appropriate size would be the predicted molecular weight of the
protein).
This method of purifying G protein is particularly useful to isolate G proteins that
30  bind to the nGPCR-~x proteins in the absence of an activating ligand.
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45. A nethod for identifying a conmpound which binds nGPCR-x conprising the
steps of a) contacting nGPCR-x with a conpound; and b) determni g ‘ghn@g@"
sai d conmpound binds nGPCR-x. 46. The nmethod of claim45 wherein th% =X
conprises an am no aci d sequence selected fromthe group consisting of SEQ

I D NO25 a A im 45 wherein bi ndi ng of
sai d comom@%%(@gﬁ%mg%ﬁéﬁ n bi ndi ng assay. 48. The
met hod of cl ai mBGceh@bsiewiRkl: BEbLRIT R di] ' &SUJ\;E he
group consisting of a gel-shift assay, %@’er%%ﬁ?@gg%ﬁgﬁgg@e Yl
conpet i ti ordepesited at thzhhgaeliasaR esepek Cultare Colinetiog (NRBL) Imeinatmedli on by

chromat ogr aphy, . co-preci.pitation. .craoss |inking, interaction

trap/t mghjﬁ?ﬂ%é“%a&?gp@, ’ég{ﬁ mwwm%éﬁe@gadﬂﬁl@§@4, WH.AAn anti body
identifigd ] M. 45. 50, t hod. f.or,,identifying a
conpoundgm‘(?%cﬁgﬁﬁlg‘?hg&g&g gl %@%S%?B?mﬁéﬁsﬁ%ﬁﬁﬁﬁﬂ%&m xyco?rpri si ng

the steps of. a) contacting said nucleic acid nol ecul e encodi ng nGPCR- x
with a conmpound; and b) determ ni ng whet her said conpound binds said

nucl eic acid nol ecule. 51. The nethod of claimb50 wherein binding is
determ ned b}, a gel-shift assay. 52. An antibody identified by the nethod
of claim50. 13 5 2 5 JUN 2004 53. A nethod for identifying a conpound

whi ch nodul ates the activity of nGPCR-x conprising the steps of: a)
contacting nGPCR-x with a conmpound; and b) detei-m ning whet her nGPCR- x
activity has been nodul ated. 54. The nethod of claim53 wherein the nGPCR- x
conprises an am no acid sequence selected fromthe group consisting of SEQ
I D NO 25 and SEQ I D NO 46. 55. The nethod of claim53 wherein said activity
i s neuropeptide binding. 56. The nethod of claimb53 wherein said activity
IS neuropeptide signaling. 57. An antibody identified by the nethod of
claim53. 58. A nethod of identifying an ani mal honol og of nGPCR-x
conprising the steps: a) conparing the nucleic acid sequences of the animal
Wi th a sequence selected from
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the group of sequence consisting of SEQIDNO 11 to SEQID NGO 13, and SEQ
I D NO 45;- and b) identifying nucleic acid sequences of the animal that are
at |east 90% honol ogous to sai d sequence sel ected fromthe group sdquélift®is
consisting of SEQID NO 11 to SEQID NO 13, and SEQ ID NO -45. 59. The
met hod of cl aim58 wherein conparing the nucleic acid sequences of the
animal with a sequence selected fromthe group of sequences consisting of
SEQ I D NO Hahit 8: PEROSTINNFORMAGIONSEQ | D NO 45, is performed by DNA
hybri di zation. 60. The nethod of claim58 wherein conparing the nucleic

aci d sequgnces of tClonani mal w tMAdcesTor’Nuitr 004 BudfsidCTeents BepotieWalté OM
t he group |of sequences consistinfg of NgERY) D NO| 11 to SEQ ID NO 13, and
SEQ | D NO{AZpcRS10PF R EB D R0 4Ya5% PTTPUT B 31930t gy —search— 61550 hﬂfgh_ud of
screeni ng anbp@ﬁl[lo TEBG] l\kf.’lﬂl-r‘ gllUbbB_gbzgig, sordgr—af-fect MY>do Map 5T 1T Of
geneti ¢ predrspusitTom therefor,—ctonprisrng—the—steps—of-—(ay—assaying

nucl eic acid of a human subject to determ ne a presence or an absence of a

hutation al teri ripnéslofdiic pecfotdlerBBEHIRBAR of GeihRSHiod des@Tbel iaBbROArS dlitlined
activity of at least one nGPCR that is expressed in the brain, wherein the

NGPCR conprhielys apthinghideobut@reinefdiuitasicte, the &lloving embodiments. ghothosegnledin ng
f: SEQ ID . 12 d S I:-D NO. 4 d ein.th | ei id
gor r es;?ondéﬁl?o W%@ﬁ&%ﬁ e(?&?ﬂﬁroflﬁg ?‘Pé%gﬁ&l\g‘ﬁr n‘?c”?f?%@'n eg{n%lagpﬁtgé aredemeter

or predi@pRediddderdts BfiHeNBvaiBA SR uPLdepARMR RGN He AT the!ibhidh, 1her ein
the presence of a nmutation altering thé amno acid sequence, expression, or
bi ol ogi cal intetded that al suchevan@ReR falh withéen the ctepecfdod ohvemtiome! at es with an

i ncreased risk devel.opi ng the disorder. 62. A pethod according.to claim
61, wherein the ?@SE"@%&P?W%P@@ %%@déﬁrﬁ%hﬁbebamrggaﬁé e set
forth in SEJ%%EBGHQ 46. 63. A nmethod according to claim61l, wherein the
NGPCR is n - 1007 conprising an am no acid sequence set forth in SEQ ID
NO 25. 64. A nethod according to claim®6l, wherein the disease is a nental
di sorder. 65. A nethod according to claim®6l; wherein the assaying step
conprises at | east one procedure selected fromthe group consisting of. a)
conpari ng nucl eoti de sequences fromthe human subject and reference

sequences and determ ning a difference of either at |east a nucl eotide of
at | east one codon between 137

129




25 JUN 1004 the nucl eotide sequences fromthe human subject that encodes an
NGPCR- 1002 al l el e and an nGPCR- 1002 reference sequence, or at |east a

nucl eoti de of at |east one col on between the nucleotide sequenceszﬁquﬂmhe
human subj ect that encodes an nGPCR-1007 allele and an nGPCR-1007

reference sequence; (b) performng a hybridization assay to determine

whet her nuq¢ﬁaﬂa5@ edfifom t he human subj ect has a nucl eotide sequence

i dentical to or erent fromone or nore reference sequences; (c)
performng a polynucleotlde m gration assay to determ ne whether nucleic
acid fromthe human subject has a nucl eoti de sequence identical to or
different 1.fromeneliQed MRS &fi@IBNEAIS RBMBAGES ﬁﬂﬂlecﬁ@e RELEREMATerRodes a
restriction_endonucl ease digestion to determ né whether nucleic acid from
t he hunan EliBjeebée HaEPTHinR@ apiodeidsequame et ek M0l climalogars to deqifearcenticftedm
one or nor e S 0d-ACHOK, erein
t he assaylﬁr:;d{1 g{;g&? (ﬂ% CO%EQHIEQ %§e§}?§ran1 ﬁéﬁf Lgpopgfgérrg[? a@a’agh%?dng?%@ S\(@'\yg’s %aé
to anpli f ynualedd md:maﬁt:tﬂe@ﬁmﬂmgdtm@srmﬁﬁod@ﬂ%KER-anDCR- 1007 codi ng
sequence, and determ ni ng nucl eoti de sequence of the anplified nucleic
acid. 67. A nethod of screening for an nGPCR- 1002 or nGPCR- 1007 hereditary

mental  disor defhedQNALYRE:1R adid MBI At £, bR eSS s‘%@uéa@@ﬂﬁi ERsa&fz (@)
providing a biological sanple conprising nucleic acid from said patient,

sai d nucl giotyrapliide ¢ompngdigrigegespoe sriensedclonm depont engsistingb BE@IDAYO: AGRCREQ
1002 or tecting the presence of one or nore mnutations
i n @%O %gogndaﬁtg [U5 NO g'g

i-n the € of the nGPCR-1007 allele; . =herein, the presence
of a mutation in a nGPCR- 1002 allele or nGPCR- 1007 allele is indicative

of a heredjtary. nmental ar der, y ls 2 5 JUN 2004 68. The thod
Sccor i ne T o eI RSr AL gl Gl COmmmPE 2 Sauneert S| o
The met hodhoaftdods ftth $eQuéilcdisBeBdd RBRIEE gmﬁlabaqs@%g@ran Ibh@om%%@gemf a

mut ati on conprises seﬂgen0|ng at ]Jeast a portion of said nucleic acid, said
port| on NO 13 and SEQ

4. The 1solated nucleic acid molecule of claim 1 comprising a sequence selected from the

group of sequences consisting of SEQ ID NO:11 to SEQ ID NO:13, and SEQ ID NO:45.

5. The isolated nucleic acid molecule of ¢laim 4 comprising a sequence selected
from the group of sequences consisting of SEQ ID NO:11 to SEQ ID NO:13, and SEQ ID
NO:45.

6. The isolated nucleic acid molecule of claim 4 wherein said nucleotide sequence is

selected from the group consisting of: SEQ ID NO:12 and SEQ ID NO:45.

7. The 1solated nucleic acid molecule of claim 1 wherein said nucleic acid molecule
1s DNA.
8. The isclated nucleic acid molecule of claim 1 wherein saad pucieic 2cid molzcule

is RNA.




conprising at |east one codon of said nGPCR-1002 or nGPCR- 1007 alleles. 70.
The met hod according to claim67 wherein said nucleic acid is DNA. 71. The
met hod according to claim67 wherein said nucleic acid is RNA. 272 .JUNZ004 t
for screening a human subject to diagnose a nental disorder or a genetic
predi sposition therefor, conprising, in association: (a) an oligonucl eotide
useful as a probe for identifying polynorphisnms in a human nGPCR-1 002
gene or a human 9GRCRrLsi89 (e8P Eomblign Ok LEABUGLRAhb e 0OMPY bisd G:1HmS0

nucl eotides in a sequence that is identical or conplenentary to a sequence
of a wld ttype human nGPCR- 1002 or nGPCR- 1007 gene sequence or nGPCR 1002
or nGPCR- 1007 codi ng sequence, except for one sequence difference sel ected
from the group consisting of a nucleotide addition, a nucl eotide deletion,

or nucl eotide bstitution; and di i n
ol i ggnucl edt de, %F#Iﬁgh?%v%cg%toﬁg%%? N %ﬁ%ﬁfﬁtﬁﬂ%ﬁ&?é&l é%\ét{% ying oo
pol ynor phi %@%é&@%eﬁ@feﬁ%%%é’%ﬂp B?ﬁgqﬁénceg ceRhdRL @ISEY TYBIERL ¢o SEQ ID

predi sposition therefor, the pol ynophi'snms bei ng i dentifiabl e usi ng the

ol i gonucl edf®dé, ard 8ESy h&NOA3. A nethod of identifying a nGPCR allelic
variant that correlates with a nental disorder, conprising the steps of:
(a) providing a biological sanple conprising nucleic acid froma human

patient diggnosed, %; s%%ggé}éet@eof@laﬁﬁr%ﬁereﬂf sahd RERI4iB %cilagsﬁélgaﬂé So@palsiaC

progeni tors "or proge cting in the nucleic acid the presence of
one or NDI enlHoEIdk @BGudnteatlcBPERNI B2 g2diplddysi2And of $IBQ DN asls¥d A t he
brain, wherein the nGPCR conprises an am no aci d sequence selected from
the group A¥Asisting of SEQ I D NO:25, and SEQ | D NO 46, and wherein the
nucleic acid includes sequence corresponding to the gene or genes encodi ng
NGPCR;, wherein the one or nore nutations detected indicates an allelic

variant thafy conTgl aiEessivh bBctdr SRMial 0 dihseidesa vddor Aamidshid. according to
claim 73, wherein the disorder is a nental disorder, and wherein the at

| east one nGPCR i s nGPCR-1002, nGPCR-1007. 75. A purified and isol ated
pol ynucl eotj de c ri sing a nucl eoti.de, sequence,en i.ng. NGRER- 1002 or
NnGPCR- 1007 tﬁent&ﬂ?@ﬁpﬁf BPHFﬁarFﬁhﬁFﬁﬁﬁﬁgIPm§%qv §ﬁ%§9q%%}P transformed or

transfected with a pol ynucl eoti de according to claim75 or with a vector
conprising the pol ynucl eoti de. o )
14. The expression vector of claim 13 wherein said vector is selected from the group
consisting of adenoviruses, baculoviruses, parvoviruses, herpesviruses, paxviruses,

adeno-associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses.

15. The expression vector of claim 9 wherein said nucleic acid molecule is operably
connected to a promoter selected from the group consisting of simian virus 40, mouse
mamteary tumor virus, long terminal repeat of buman immunodeficiency virus, maloney
virus, cytomegalovirus immediate eazly promoter, Epstein Barr virus, rous sarcoma Virus,
human actin, human myosin, human hemogiobin, human muscle creatine, and human

metalothionein.
16. A host cell transformed with an expression vector of claim 9.

17. The transformed host cell of claim 16 wherein said cell is a bactenal cell.




77. A purified polynucleotide conprising a nucl eotide sequence encodi ng
NGPCR-1002 or nGPCR- 1007 of a human with a mental disorder; whergsnygaing
pol ynucl eoti de hybridizes to the conplenent of SEQID NO 12 or of SEQ 1D
NO 45 under the follow ng hybridization conditions: (a) hybridization for
16 hours at 42C in a hybridization solution conprising 50% fonnamde, 1 %
SDS, | M NaCl, 10% dextran sulfate and (b) washing 2 tinmes for 30 m nutes
at 60C i n @ WasThs elautioaned boRIckS bglabn 1% whSsth and bige8DSelland. sHerei n t he
pol } nl uc] eoti de that encodes nGPCR-1002 or nGPCR-1007 am no acid sequence
of the human differs from SEQ ID NO 12 or SEQ I D NGO 45 by at | east one

| eotide. 140 _2 5 JUN 2004 78.. A vect i Si | eotid
Accor di ng 1% ol Aorerssiopasd gofigel SR dhar had “Bha B AReY or red or

trausfected Wth a pol } Tnucl eoti de according to claim77 and that
expresses the nGPCR- 1002 or nGPCR- 1007 protein encoded by the

pol ynucl eogg de. 18Q traAshesid 66kt ceROE Okabth g vierah akithyzest ih&t canagsipeen
co-transfected with a polynucleotide encoding the nGPCR- 1002 or nGPCR- 1007
am no acid sequence set forth in SEQID NO 25 or SEQ ID NO 46 and t hat

expresses the nGPCR- 1002 or, ., nGPCR- 1007 .pr. i:n havi icep acid
sequence s&t- f orkthy GRS eﬁéoﬂéggg%fwgl‘:%‘%%ﬁ@g GQeﬂgslg%Sénéeﬂcﬁgd f or
identifying a nodul ator of biological activity of nGPCR- 1002 or

nGPCR- 1007 conprising the steps of a) contacting a cell according to claim
79 in the presente teadfortoediiost absdntand wheensridiaserberll Ko nd; b)
measuri ng nGPCR-1002 or nGPCR-1 007 biological activity in the cell;

wherei n decreased or increased nGPCR- 1002 or nGPCR-1007 biol ogical activity

20 in the presence ¥EIim ARRENGA dlodhia dWhgbinteidaut abeimialindicat | ve

of a nodul &for o iologlical activity. 82. A nmethod to identify conpounds
useful for the treatnent of a nental disorder, said nethod conprising the

steps of: (a) contacting a conposition conprising nGPCR- 2 with:
conpound suépect B @wrﬁtﬁdﬂ@sh@@iﬁ%@?%\”ﬁgﬁﬁﬁwwg% C%g Il*rsp%é’lsﬁc |dg%om
conpri si ng the group consisting of chinese hamster ovary cells, HeLa cells, African green monkey

~ kidney cells, human 293 cells, and murine 313 fibroblasts.

25. An isolated nucleic acid molecule comprising a nucleotide sequence complementary to at
least a portion of a sequence selected from the group of sequences consisting of SEQ ID NO:11

to SEQ ID NO:13, and SEQ 1D NO:45, said portion comprising at least 10 nucleotides.

26. The nucleic acid molecule of claim 25 wherein said molecule is an antisense
oligonucleotide directed to a region of a sequence selected from the group of sequences

consisting of SEQ ID NO:11 to SEQ ID NO:13, and SEQ ID NO:45.

27. The nucleic acid molecule of claim 26 wherein said oligonucleotide is directed to

& regulatory region of a sequence selected from the group of sequences consisting of SEQ

ID NO:11 to SEQ ID NO:13, and SEQ ID NO:45.




NGPCR- 1007 with a conpound suspected of bindi ng nGPCR-1007; (b) detecting
bi ndi ng between BGPCR- 1002 and t he conpound suspected of binding

NGPCR- 1002 or beM een nGPCR- 1007 and t he compound suspected of bihaiJHﬁ 2004
NGPCR-1007; 141 2 5 JUN 2944 wherein conpounds identified as binding

NGPCR- 1002 9r n%g%&%gg 2@ Si016ANfdas e TonpaURdsiduseferblefinan witsenseeat ment
of a nental disorder. 83. A nethod for identifying a conpound useful as a
modul at or @figbihngidiichiiesren: 2 REREReA0008A SeqUTReFdicHE aF AR BIOWP

NGPCR- 1002 or between. n. GPCR-1007 and bi ndi ng partner of nGPCR-1007
conpri si ng cohestateeps SER mgpib%ﬁ@ééﬂl@a\{\]@é‘}%i nding partner and a
conposition conprising nGPCR- 1002 or nGPCR-1007 in the presence and in the
absence of a putative nodul ator conpound; (b) detecting binding between
the bi ndi nggpart ggg thﬁe%ﬁﬁqzﬁgﬁg A QficiRfeRER hoRFalewiangone dEdrsaskbih DpT

i ncreased birhdi ng between the binding partner and nGPCR-1002 or nGPCR- 1007
' the presencgdaeh dcheptablt akineeonditheinat or, as conpared to binding in the
absence of the putative nodulator is indicative a nodul ator conpound

useful for the treatnent of a nental disorder. 84. A nethod according to
claim82 or. 83 wherein the co LLi i @ddior EOPLESS hiban

nGPCR- 1002 3t n@%ﬁlOBSOangég%fg%e. gg.te%ﬁén%ﬁxgd according to claim84
wher ei n th%cggé{pﬂgicwopgﬂwﬂt_ses a cell transformed or transfected with a
pol ynucl eot | t hat encodes nGPCR-1002 or nGPCR- 1007. 86. A nethod of
purifying a Gprotein froma sanple containing said G protein conprising

the steps of a)- contacting said sanple. with a Ly, j i S a
time suffiﬂ-entAm?ﬂ?aﬂdlQi\l?/r%dél‘F’dlg(’f‘aPB?}?PLBB‘?‘HJ“V\t%?)t Cf)gllpggeé agsg%%nggséjé%tﬁd iz_?;{{ip(tzlﬂeér P
pol ypepti de;r ), 450! &héa%ﬁ@ 15 MIPL &Y $EQNDMEDAT Nind FESHHP DA saidimashadd

|

sanple; c¢) marntaining s conpl ex under conditions which result in
di ssoci at i otonafriseitbe Geprdt ei n from sai d pol ypeptide; and 142

a) introducing a recombinant expression vector of claim 10 into a compatible host
cell;
b) growing said host cell under conditions for expression of said polypeptide; and
c) recovering said polypeptide.
32 The method of claim 31 wherein said host cell is lysed and said polypeptide is

recovered from the lysate of said host cell.

33. The method of claim 31 wherein said polypeptide 1s recovered by purifying the

cutture medinm without lysing said host cell.

34, An isolated polypeptide encoded by 2 nucleic acid molecule of clamm 1.
35, The polypeptide of claim 34 wherein said polypeptide comprises a sequence

selected from the group of sequences consisting of SEQ ID NO:24 to SEQ ID NO:27, and
'SEQ ID NOC:46.




2 5 JUN 2004 d) isolating said G protein fromsaid polypeptide. 87. The
met hod of claim 86 wherein said sanple conprises an am no acid sgq
selected fromthe group of sequences consisting of SEQ I D NG 241 ﬁojw D
NNO: 27, and SEQ D NGO 46. 88. The nethod of claim 86 wherein said
polypeptide conprises an am no acid sequence at |east 90% honol ogous to a
sequence selected fromthe group of sequences consisting of SEQID NO 24

to SEQ ID Ne» 277, ap6yeRal By ek 84 u%%emm?d;ﬁm 9ﬁ|dé)<fong r%kﬂlgﬁlﬂm%ﬁ'ﬂls@qu%ﬁéed

pol ypeptide conpriseS an amno acid sequence selected fromthe group
consi st i ngaolfast $H%) HoDoN@oRS teemeLqSERe sBeN@ 46m the SoJN EgONcEs SEQERTH SEQ

I | ed
Receptor s 3130360 0598011302601 8 UAE122000. 02- 0 <150-80/ 168, 680
<151>2000- 03- 13 <150>60/ 219, 492 <151>2000-07-20 <150>60/173, 339

<152>1999- 12- 28 <150>60/224 321 <151>2000- OB- 11 <15o>6g/020h%5 4
<151>2000- 84- 27 Tha BovBRLidgof g 34 wherspopidvdomee dgeas§0% @%&C’élﬁ{%

version 3. Qeqig&& hiesed froatihe group of sequences consisting of SEQ 1D NO:24 to SEQ ID NO:27,
and SEQ ID NO:46 comprises at least one conservative amino acid substitution compared to the
sequences in the group of sequences consisting of SEQ ID NO:24 to SEQ ID NO:27, and SEQ
ID NO:46.

38. The polypeptide of claim 34 wherein said polypeptide comprises a fragment of a
polypeptide with a sequence selected from the group of sequences consisting of SEQ ID
NQ:24 to SEQ ID NO:27, and SEQ ID NO:46.

39. The polypeptide of claim 34 wherein said polypeptide comprises an amino acid

sequence selected from the group consisting of SEQ ID NO:25 and SEQ ID NO:46.

40. A composition comprising a polypeptide of claim 34 and an acceptable carmner or

diluent.

41. An isolated antibody which binds specifically to an epitope on a polypeptide of claim 34.

42, The antibody of claim 41 wherein said antibody is a monoclonal antibody.

43. A composition comprising an antibody of claim 41 and an acceptable camer or
diluent.

44, A method of inducing an immune response in a memmal agzinst a polypeptide of

claim 34 comprising administering to said mammal an amount of szid polypeptide




<212>DNA <213>. Honp sapi ens <400>1 cactctccct ggggccactc tcaggccatc
ctcaccatcg tctgactcct cgtcgttggc 60 catgagggcc atgcacttct cccggacagc

tttgaggtca gcccggtage ggtcgcagge 120 ccagaggaac acaggcagca gcagggsegt N 2004
ggccacggag caccacagca cgcagagtgc 180 catccagggc gct gaggcgt cgccccgga@

gct gct gaag _ct.caccacct, gt ca 237 <210> 2 <211> 558 <212> DNA <213> Honp
sapi ens <45§§°§ng§55£P§5%§93%%%5%gﬁﬁémﬁagccagcag caccgct gcc accagccaca
gcgtccggca 60 caagtggcgg ctgggctccc cgaagaactg ggtgcaggcg ccgctgagca
gcaggtgcag 120 cagcaggcag agggcccagcr tcjagggcgca cacacaggtg gtcaggtggc
gt gggcggcg4480 Aagech Rr MedtiiR0402pguacgaigh andsagttygrermnga Y EEPs
caggcactgc tccacgctga cggccgccag 240 gagactcagg cccacgat gt agcagaagaa
gcgcagcgtt “gccaggctgg tctgcacgaa 300 gcccgggaag tccagccgge cttgcagcaa

gt cggggacg at ggccacca,t gt agcagee 3 ) agat gggcygc aggecacgtc
caggaggt ag atggcgaagdgggtt%%®%%§° (Hgggggf%g%gpctgég%agcc agaggact gc

cccattcccc agCagCCCanCgaq&&&ﬁﬁgﬁA8Qxﬂ§§@g@@ggﬁguﬁ@ggﬁﬁa@ﬂﬁﬂtgatgaggtt
gaaggccaca tcctcctggg ‘cgccgttggc 540 ggcccccacg tgectgtcec 558 <210> 3
<211> 420 <212> DNA <213> Honp sapi ens <400> 3 taagaagcca cagaacttcc

cttccaagat gctcagcagt agggacaggg cccagagc _gacacacacg accag
ggt gt ct ggg 4 cggéﬁﬁ@ﬁ@meg&?a@Hagg‘ﬂﬁﬁ@giﬁﬂggpég@*aﬁg@ﬁgﬁgﬁgg 6%%%%%%@%8“3
tact 92090t (96 GAREAN B oh6ADINRIGuc AU AIINCH0and SRUIRSRCP4G020T 001 02
agaagct agg ggaa tgatg gat ggaac dgaagaagtt 240

47. The method of claim 45 wherein binding of said compound to nGPCR-x is

determined by a protein binding assay.

48. The method of claim 45 wherein said protein binding assay is selected from the
group consisting of a gel-shift assay, Western blot, radiolabeled competition assay,
phage-based expression cloning, co-fractionation by chromatography, co-precipitation,

cross linking, interaction trap/two-hybrid analysis, southwestern analysis, and ELISA.
49.  An antibody identified by the method of claim 45.

50. A method for identifying a compound which binds a nucleic acid molecule
encoding nGPCR-x comprising the steps of:
a) contacting said nucleic acid molecule encoding nGPCR-x with a

compound; and

b) determining whether said compound binds said nucleic acid

molecule.

51. The rmethod of claim 50 wherein binding is determined by a gel-shift assay.

52.  An antibody identified by the method of claim 50.




act gaggt ac accaggcaat ttataatctg gaagcagagg aagaggaagt cggccccggc 300
caggct gagg acgtagacag agaaggcgtt cctgcgcatg cggaagccca ggagccagag
cacaaacccg tttcctacca gcccgaccag ggcaat gaaa aggat cagga agaccgggat igng%ygi
4 <211> 297- <212> DNA <213> Honp sapi ens <400> 4 gtcctgccgg gccgagggcec
gceccttcetcect gtcttcacgg tcctggtggt gacgctgcta 60 gtgctgectga tcgctgecac
Bzzggt?tgg ??cc:gctgg ttccggtcac catcccgcgg 120 gtccgtgect tccaccgegt

at aac sht ggt 996LhHo £AAGHAEEGh LS ; ¢ v at
gccaccgagc ctggcgagtg agct gt cgac cggg gg%g?h%%%noﬁgg%tggfggrg%ggggggct>
gt gccacgt g coggaisgieCibe stepgatgccgg agect gt 297 <210> 5 <211> 636 <212> DNA
<213> Hono sapi ens Page 2. 25 JUN 2004 3 <400> 5 ctgtgctgcc ccgccggcect

gggggﬁcgtg gcggecat cga cct@@@é@ggdéﬁﬂé%@gWEhGGOK@P@%%éE gc acctgcagca
gcge acccgeagee, cgc tc
ggcgct cat ¢ gecct cgege Eget %%% {gpéég‘mggg g%%“ggg%?%ggct

ccagcgct gc caggt gagcc gggaaccctc ct at gccgcc 240 ttctccaccc gcggcgectt
ccacctgccg cttggegtgg tgccgtttgt ctaccggaag 300 atctacgagg cggccaagtt

tcgtttcgge segccoThggatigagrioptinet3 whaghntthe aGPSBOX couPESTHGIIRY GEHGGeTCC

t t
00990331 90 Qe EaoT ARt O oA s G0 2 SESOLY ELE 1 gggocac

Cgaggacaag tttgccatca gttcttctga agcgggcacc 540 gaggggcttg tcaccggctc
acctggcacg caagtgaggg gttcgccagc tgcgtacttg 600 gtgcgcgcag aggaaagggt
ttcacaat ct gracot,b3knedléti8m 524 kere®Sdid activity is neuropeptide binding.

56. The method of claim 53 wherein said activity is neuropeptide signaling.

57. An antibody identified by the method of claim 53.

58. A method of identifying an animal homolog of nGPCR-x comprising the steps:

a) comparing the nucleic acid sequences of the animal with a sequence selected from
the group of sequence consisting of SEQ ID NO:11 to SEQ ID NO:13, and SEQ ID NO:45; and
b) identifying nucleic acid sequences of the animal that are at least 90% homologous

to said sequence selected from the group sequence consisting of SEQ ID NO:11 to SEQ ID
NO:13, and SEQ ID NO:45.

59, The method of claim 58 wherein comparing the nucleic acid sequences of the animal with
a sequence selected from the group of sequences consisting of SEQ 1D NO:11 to SEQ ID NO:13,
and SEQ ID NO:45, is performed by DNA hybridization.

60.  The method of claim 58 wherein comparing the nucleic acid sequences of the animal with




<212> DNA <213> Honp sapi ens <400> 6 atggatgaca atgccaccaa cacttccacc
agcttccttt ctgtgctcaa ccctcatgga 60 gcccatgecca cttcecttcecc attcazq;jmqﬂm4
agctacagcg actatgatat gcctttggat 120 gaagatgagg atgtgaccaa ttccaggacg
ttctttgctg ccaagattgt cattgggatg 160 gccctggtgg gcatcatgct ggtctgcggce

attggaaact tcatctttat c

aacctgct ca %%@E%Sé%f’“agﬁ@gﬁﬁ ”%Bgsqu%{’c 801? g? gg%%ggltgg\t% g? g%%%g%g\lo .
tttgagatgg a’a‘a@t%@}ﬁﬁmoQﬂtlﬂﬁé}ﬁﬁﬁgdBfﬁ@Oln@heltMﬁfg@ sagcacggcca cgtcctgtge
acctctgtca actacctgcg cactgtctct 420 «ctctatgtct ccaccaatgc cctgctggcec
atcgccattg acaggtgagt gcagcagcag 480 tggggacaac aaaggcggtc agggaggaag
gggcattgga attgccccct cctgtactgc 540 agttgcagat.tgatgagaga tgtctctatt
ccccctagat gtggttgcat gggggactca 600 aaagcttgcc cattgactga cagtgagaag
agttctcctt 41t ccagetdtodgiitscretfidg e BlMan Fubjec? ldiagi®ee a dpaigs: THHERtIEY wﬁn%ﬁb

sapi ens <400> 7 Page N 2004 ¢l gctgttggag tccatacttc
ctgtttgaca %@F%@@&%&B‘JS&W&E&E Cogf?m@tgtcﬂ Sg‘a’é ' cccaggageg tttctatgec

tctgtgatca ttcagapgGhy Q%ﬁiﬂﬁﬂ&élﬁél@ o?—@ﬁum@%@%cgfbcc&t&mme%ccaﬂmaézettrrgt ofa
gtcttcagca gctccatctctt

cccctgc 180 <210> 8 . <211> 201
Homo sapi en@man@u)altgm@aiaaag@a%g SERGHGE TET eséla‘fitthb@%l%}”dé&?‘dbvawetaatoé‘t?t ttct
gttctecatt @%C}QC L, ng%get% sdda R %rﬁﬁgwﬂé%qggﬁéﬁﬁtﬁhﬁﬁ%% 3%19@&98 g&ence

gt gct gggce 1 g acgactccta ctggacccca tacatgacca tcgtggectt
cctggtgtac éeﬂ@tedtftcﬁﬁtlﬁ@dﬁ@ doyaicaat ofaBEQ IPAY0:12, and SEQ ID NO:45, an w1ere1n the

nucleic acid corresponds to a gene encoding the nGPCR; and

(b) diagnosing the disorder or predisposition from the presence or absence of said
mutation, wherein the presence of a mutation altering the amino acid sequence, expression, or
biological activity of the nGPCR in the nucleic acid correlates with an increased risk of

developing the disorder.

62. A method according to claim 61, wherein the nGPCR is nGPCR-1002 comprising an
amino acid sequence set forth in SEQ ID NO:46.

63. A method according to claim 61, wherein the nGPCR is nGPCR-1007 COMPprIsing an
amino acid sequence set forth in SEQ ID NO:25.

64. A method according to claim 61, wherein the disease is a mental disorder.

65. A method according to claim 61, wherein the assaying step comprises at least one
precedure selected from the group comsisting of:

a) comparing nucleotide sequences from the human subject and

reference sequences and determining a difference of either

at least a nucleotide of at least one codon between




<210> 9 <211> 648 <212> DNA <213> Hono sapi ens <400> 9 caccagcaca

gggaagccca tgaggcagtc gtagatgaag actatggtgg tcacgaagcc 60 cgt gdtctlycns
agagaggttt tggcgggctc cgagccatcg at ggaggagc gccgcttgecc 120 ctgcgegtcc
t ccaccacga tggtgggcac ggtgaaggcg cggcggtcgg cctggecgecc 180 cacctgcacg

gecageg ot AAA080000 3L 00 H 0L 00 0L G 200E. EAHIEAGR AT LIS EBI 4l

accagcagca ggaagca cCaaagccc aggccgat ¢t cagccacgat 300 gaagcggcag

ccat gggt gt agengcRcine: gefeaatgtameh@congccaa cggcaggcag 360 ggccgacagg
at gaaggaca ccatccagat acccatgact gtgtgcaccg cctgcttctt 420 ggcattg

ctc
agcct ggcat gaggcagggt ggaacagagg gat et lpgdgtnuskotidachggeasont §eearcet vaty
gcct ct gggg acct gt aggg gat ccggacc ,acccaggcac cecacacccc 5 e
t agt cat ggc taenace Egseﬂaﬁlfébéﬁ%thﬁ éP?Jﬁcg‘g?ia%Q‘gﬁtanéggP nglt%gt?ég%]g%@
ttgtcacacg tc A aagcattc attggct 648 <210> 10 <211> 357 <212>
HRGRi G SR8 1y

DNA <213> &3 gdt agt t g acaggccagc agaccatcca cat gcggt gg
taggagaggg aggt gacaganfo Pﬁ&%xﬁﬁﬁg%h%HN&%&@ﬁzém@ﬁﬁﬂ&ﬁ@ghgegtmﬁ@ggm@acamd
gggt gt agaa ggt ggacacg dagaccttgc agagaccctc 120 attccactcg aagt cggggce
gctgccgccg1hﬁgcm@hmmanamggagmagguﬂgqﬁgaﬁgggxxséﬂm@ddggé@é@ﬁeF%‘&5@&Fgf

gggt ggccgec gagt gt acac agcaggaact ccaagggctt 240 ccacttcttc tgcttggegce
caacgct gag TAEgekesnsg s§EeRiCefycca gcagggagag 300 gcccccacat accagccage

t t - s ; detdibide whtiher
"D 25135 Pom_Sapt e C CBEERing AR HucitecE A asshF id ceilifad

nucleic acid from the human subject has 2 nucleotide sequence identical to or differept
from one or more reference sequences; and
(d) performing a restriction endonuclease digestion to determine

whether nucleic acid from the human subject has a nucleotide sequence identical to or

different from one or more reference sequences.

66. A method according 1o claim 65 wherein the assaying step comprises: performing
a polymerase chain reaction assay to amplify nucleic acid comprising nGPCR-1002 or
nGPCR-1007 coding sequence, and determining nucleotide sequence of the amplified

nucleic acid.

67. A method of screening for an nGPCR-1002 or nGPCR-1007 hereditary mental
disorder genotype in a human patient, comprising the steps of:

(a) providing a biological sample comprising nucleic acid from
said patient, said nucleic acid including sequences corresponding 1o alleles of nGPCR-
1002 or nGPCR-1007; and

(b) detecting the presence of one or more mutations in the
nGPCR-1002 allele or the nGPCR-1007 allele;

wherein the presence of a mutation in a nGPCR-1002 allele or nGPCR-1007

allele is indicative of a hereditary mental disorder genotype.




<400> 11 cctgtaaaca ggggcggtaa ttaccacata acaggctggt catgaaaatc agtgaacatg

60 cagcaggtgc tcaagtcttg tttttgtttc caggggcacc agtggaggtt ttctgagcgg\%ﬂ%
ggat ccaacc accccggcct ggggaacaga aagt acaaca gt gaat ggaa atgaccaagc 1 004

ccttcttctg ctttgtggca aggagaccct gatcccggtc ttcctgatcc ttttcattge 240

cct ggt cggg. ct ggt agga trt ctc tc.c : ggag; 300
gaacgccttc6%ctg%@%é%%hﬁigggﬁﬁﬁg%J%6%%égg%g%mbgggﬁg%%%gﬂg%%%%ﬁgctt 360
ccagattata_agatigcctgg tgtacctcag taacttcttc tgttccatct ccatcaattt 420

ccctagettciticaccact g tgatgacctg tgcctacctt gcaggcctga geat gct gag 480
caccgt cagc accgagcgct gcctgtccgt cctgtggecc atctggtatc getgeccgecg 540

ccccagacac ctgtcagcgg tcgtgtgtgt cctgctcggg. geccctgtccc tactgctgag 600
catcttggaaﬁ@gga&bttmﬂh@igq@tlngﬁoé@ﬂ@ﬁgﬁgﬁﬁmbaﬁégéFEFﬁg6?&5%?8%%%%%60

tttgat ttcatcactg. tggct gattttttia .c Lot o 720
Zat ot ggecrHBrGgrYa S MALETeDg 4 BOUrRINY Joth Setas T onceabon 780

gtacctgacc atccl.gct hegh s 0L geresl coduGaasItRC 000 aliklggcat 840
tcagtggttcc%ngFggfg%ﬂ%g%%g%gggg ggattctgat. gtcttatttt gtcatattca 900

tccagtttca gttgtcctgt catctcttaa cagcagtgcc aaccccatca tttacttctt 960
cgtgggctct tttaggaagc agtggcggct gcagcagccg atcgtcaagc t t.,cca 1020
gagggct ct g7@aggddatnethe 1@§é0F@ﬁ%é@ﬂﬂﬁﬁﬂﬁéﬂﬁd%g?g:‘ﬁ?ggggétac 1080
cccggagat g tcgagaagca gtctggtgta gagatggaca gcctctactt ccatcagtta 1140
tatgtggctt tgagaggcaa ctt 1163 <210> 12 Page 5 2 5 JUN 2004 6 <211> 1668

<212> DNA %213> iR 58P Lensdis40tl-ia gtaniggatid duckgragdat RiNégccct t aa
gcagt ggt aa acaacgcaga gt acgcggga 60 ggaggcaagc tggactccct cactcagctg

caggagcaag gacagtgagg ctcaaccccg 120 cctgagccat gccagccaac ttcacagagg
oot oS EEERIE SR LIS Ere TR PR
ttaagact gapggﬁgﬁ&sg‘ﬁ)gnathgﬁk&f 84:9885138 0o association:

(a) an oligonucleotide nseful as a probe for identifying polymorphisms
in a hurman nGPCR-1002 gene or a human nGPCR-1007 gene, the oligonucleotide
comprising 6-50 nucleotides in a sequence that is identical or complementary 10 &
sequence of a wild type human nGPCR-1 002 or nGPCR-1007 gene sequence or nGPCR-
1002 or nGPCR-1007 coding sequence, except for one sequence difference selected from
the group consisting of a nucleotide addition, a qucleotide deletion, or nucleotide
substitution; and

(b) a media packaged with the oligonucleotide, szid media containing
information for identifying polymorphisms that correlate with mental disorder or a
genetic predisposition therefor, the polymophisms being identifiable using the

oligonucleotide as a probe.

73, A method of identifying a nGPCR allelic variant that correlates with a mental disorder,

comprising the steps of:
(a) providing a biological sample comprising nucleic acid from a human patient

diagnosed with a mental disorder, or from the patient’s genetic progenitors or progeny;

(b} detecting in the nucleic acid the presence of one or more mutations in an nGPCR




tcctctttgt ttttaccatt gttggaaact ccgttgtgct tttttccaca tggaggagaa 360
agaagaagt c aagaatgacc ttctttgtga ctcagctggc catcacagat tctttcacag f%gUNZMM
gactggtcaa catcttgaca gatattattt ggcgattcac tggagacttc acggcacctg 4
acctggtttg ccgagtggtc cgctatttgc aggttgtgct gctctacgcec tctacctacg 540
tcctggtgtc cctcagcata gacagatacc atgccatcgt ctaccccatg aagttccttc 600
aaggagaaaa gcaagccagg gtcctcattg tgat cgcctg gagecctgtct tttctgttct 660

ccattcccac gat cat s dedce £Octed
gggccctgtgﬂﬁﬁé €E§ 1]%cctac qg%”%g?%§?§g§§cgg c%?%g?gmgictt%%tgge78oce

tgtacttcat fx@ﬁﬁh@g@ﬁpaommgmgﬁa IDCHDngamngE%ﬁD@i@}&ﬁmndg’daf@ftlaﬂhetnus]&@ acid
ggatt aaaag caaaacctac gaaacag %ga tttccaact ctca%f@gg P¢ act gt gca 900
gcagct at aa"EEEAYFASERCESPTEPIRAGE ¢ &&5?3 NYJErEt g tagcatta 960

tcatcattct tgcctfcalfint 9t Sth%amatcGRURGEHed GihiGtdstagaleidd Vdriagghencoh@Rks
atttcaacct ccttccagac acccaggagc gtttctatgc ctctgtgatc attcagaacc 1080

t gccagcat t wghatragtiglatscaderaaccccc ccatctactg tgtcttcagec agctccatct 1140
ctttcccctg cagggagcaa agatcacagg attccagaat gacgttccgg gagagaactg 1200
agaggcat ga gatgcagatt ctgtccaagc cagaattcat ctagacccta gggcagtgcc 1260
agt gct aggc tgagcaccat cagctctccc aggtccttgt cacctgcttg ggcacgtgca 1320

t ggaacccga_gceaact t ca ceceaccct ¢ gteat acct

gt t ct aat ga 78t gc 4t gethed P?j@fql%%@téa]?“té ﬁﬁﬁgllgggglg@{:% m%lng t %gt anﬁ%rem
gcaagccagg 4329 923AGRGEHAE LHRTR - §a6L aGPERCI@GECCt cet t cccact ggcc 1500
agcacct gaa cccagtgaac acaggcatta gtggtccagg gtcctggett ggagccagtg 1560

agt agacac{g caagcagagg ggacaaaggt agctgggtta tacatgaata ttctcattac 1620
Page 6 2 5 JUN 2004 aat agaagaa aat aaaagac ttaattaagc ccaaaaaaaa aaaaaaaa
1668 <210> 13 <211> 1387 <212> DNA <213> Honp sapi ens <400> 13 caaagat gct

ggc??agaca75tftga@h?&ﬁmhaag?gag@ﬂgnmggdﬂgaﬂma@b@gag&@@ﬁggg@g@g&é?ﬁ&%@ga
gccttgcaga cattgccctg a ,Ctca ac cacct ggcca
gat ggagacc At 53% r@ﬂ%ﬁ@&éﬁ%gk@gﬁﬁg%g ”%%gaé??%ca 180 ccagcttcct

ttctgtgectc aaccctcatg gagcccatgc cacttccttc ccattcaact 240

76. A host cell transformed or transfected with a polynucleotide according to claim 75

or with 2 vector comprising the polynucleotide.

77.  Apurnfied polynucleotide comprising a nucleotide sequence encoding nGPCR-1002 or

nGPCR-1007 of a human with a mental disorder;
wherein said polynuclectide hybridizes to the complement of SEQ ID NO:12 or of SEQ

ID NQ:45 under the following hybridization conditions:
(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50%
formamide, 1% SDS, 1 M NaC1, 10% dextran sulfate and
(b) washing 2 times for 30 munutes at 60°C in a wash solution comprising 0.1x
SSC and 1% SDS; and
wherein the polynucleotide that encodes nGPCR-1002 or nGPCR-1007 amino acid
sequence of the human differs from SEQ ID NO:12 or SEQ ID NO:45 by at least one nucleotide.

140




tcagct acag cgactatgat atgcctttgg at gaagatga ggat gt gacc aattccagga 300

cgttctttgc tgccaagatt gtcattggga tggccctggt gggcatcatg ctggtctgcg JGOJUN 2004
gcattggaaa cttcatcttt atcgctgccc tggtccgcta caagaaactg cgcaacctca 420

ccaacctgct catcgccaac ctggccatct ctgacttcct ggtggccatt gtctgctgec 480

cot 1 9agat ,g0act gl QLARNAN0 SoIRACELAELAABRERaEATE 7920t cot ot 540

gcacctct gt “caac tctatgt ctcCaccaat gccctgetgg 600
ccatcgccat tgacaggtat ctggctattg tccatccgct gagaccacgg at gaagtgcc 660
aaacagccac tggcctgatt gccttggtgt ggacggtgtc catcctgatc gccatccctg& 720
ccgect act t 7gaccachgagendgyhacbey taraforgte antrastctdgyda2 aahRveleptte 780

gcggccagat ctggcctgtg gaccagca, gc tctgctac t act ] . 840
tt ggcat agasenof 8@@@@1 gEiB g JhE & BEaty Md@ﬁg% ch"%gg% g{}é;}[ %I((:)ge 00
gggagttctg gtt tccat t tccagacaga gcagatccgc aagaggctgc 960
gct gccgcageg%;ﬁg?’ggﬁ%pglty&&‘fqac ca tgtgcatcct caccgcctac gtgctatgect 1020
gggcgccctt ctacggcttc accatcgtgc gcgacttctt ccccaccgtg tttgtgaagg 1080

agaagcacta cctcactgcc ttctacatcg tcgagtgcat cgccatgagc geg;a catga 1140
t caacact ct 80t gct4 battgeHacgirdmgda chtgabdba dis bepagrasasiec 4t ca 1200

tgttgctcca ctggaaggct tcttacaat t t e, C

agacaat { ogPORPYE oYL HCaga T O A e ap aanp I SeEkES 9ERge
gactttgcaa.a taast acPCHL Y002 goebPdR80
Gacat o 1387 LR BT 2 PR e A RO S o PRy <213> Homo
sapi ens <40087 botESaRiny Gk Amved adidkedBencePivefosirin SHQ I N2 onSEQD Al a
Ser Ala 1 5 10 15 Pro Trp Met Ala Leu Cys Val Leu Trp Cys Ser Val Ala G n

Al a Leu 20Q%630 Leu Leu Pro Val Phe Leu Trp Ala Cys Asp Arg Tyr Arg Al a
Asp Leu 35 40 45

81. A method for identifying a modulator of biclogical activity of nGPCR-1002 or
nGPCR-1007 comprising the steps of:

a) contacting a cell according to claim 79 in the presence and

in the absence of a putative modulator compound;

b) measuring nGPCR-1002 or nGPCR-1007 biological
activity in the cell;
wherein decreased or increased nGPCR-1002 or nGPCR-1007 biological activity
20  in the presence versus absence of the putative modulator is indicative of a modulator of

biological activity.

82. A method to identify compounds useful for the treatment of a mental disorder,

said method comprising the steps of:

(a) contacting a composition comprising nGPCR-1002 with a
compound suspected of binding nGPCR-1002 or contacting a composition compnsing
2GPCR-1007 with a compound suspected of binding nGPCR-1007;

(b) detecting binding between nGPCR-1002 and the compound

suspected of binding nGPCR-1002 or between aGPCR-1007 and the compound

suspected of binding nGPCR-1007;




Lys Ala Val Arg u Lys Cys Met Ala Leu Met Ala Asn Asp Glu u 50 55 60
Ser Asp Asp Gy QQu Asp Gy Leu Arg Val Ala Pro Gy Arg Val 65 78 5 KB4
<210> 15 <211> 186 <212> PRT <213> Honp sapi ens <400> 15 Ay dn H's Val
Gy Ala Ala Asn GIyAIaGIn G u Asp Val Ala Phe 1 5 10 15Asn Leu Ille lle

Leu Her Leu Thr G u G Q bER . n Ay
Ala Val Leu Trp ‘T4 r’m%eide %yb%% Rr%bbcg Oﬁg g@ﬁ gr% ‘%ﬁe Al a
e Tyr Le%aﬁ(ﬁﬁa@%@m\ﬁ%m&é ase%%%ﬁn%aﬁnén%fuﬁmé%%eﬁo Phe Leu Ay Cys
H s Met Ala Ile Val Pro Asp Leu Leu dn dy 65 70 75 80 Arg Leu Asp
Phe Pro Gly Phe Val G n Thr Ser Leu Ala Thr Leu Arg 85 90 95 Phe Phe Cys

Tyr Ile "Val Gy Leu Ser Leu Leu Ala Ala Val Ser Vval 100 105 110 u d@n
Cys Leu Al #3A a 4 enetimrdigpidenfsingarompousd psedylsasg godplgior o1 Bingmg bedwessy o

el Leu ti&%ﬂ&qz%ﬁ «{Shist e AR HiTo R AHERAT 22 150
155 160 ?%éf&d@ﬁjkq@g%gm%ﬁgngﬁge &84k orp Leu Val Ala Ala Val
Page 8 2 5 JUN% 04 9 165 170

(@) contacting the binding partner and a composition
comprising GPCR-1002 or nGPCR-1007 in the presence and in the absence of a
putative modulator compound;

(b) detecting binding between the binding partner and
nGPCR-1002 or nGPCR-1007;

wherein decreased or increased Binding between the binding partmer and

nGPCR-1002 or nGPCR-1007 in the presence of the putative modulator, as compared to
binding in the absence of the putative modulator is indicative 2 modulator compound

usefiil for the treatment of 2 mental disorder.

84. A method according to claim 82 or 83 wherein the composition comprises a cell

expressing nGPCR-1002 or nGPCR-1007 on its surface.

85. A method accarding to claim 84 wherein the cornposition comprises a cell
transformed or transfected with a polynucleotide that encodes nGPCR-1002 or nGPCR-
1007.

86. A method of purifying a G protein from a sample containing said G protein
comprising the steps of:

aY contacting said sample with a polypeptide of claim 1 for a time
sufficient to allow said G protein to form a complex with said polypeptide;

b) isolating said complex from remaining components of said sarzple;

c) maintaining said complex under conditions which result in

dissociation of said G protein from said polypeptide; and




Leu
PRT
Leu
Arg
Al a
Leu
Thr
Ser
Tyr
Leu
t he

Leu

Ala Leu Leu Cys Cys Thr Met Cys 180 185 <210> 16 <211> 140 <212>

<213> Hono sapiens <400> 16 175 Ile Pro Val Phe Leu Ile Leu the e Al a

Val

Met
Asp
Ser
Thr
Thr
Arg
Leu

Cys d

sapi ens

Leu
Asn

Val
Leu

Gy Leu Val dy 1 5 10 15 Asn Ay Phe Val Leu Trp Leu Leu G2>5 JUNG2004
Arg Arg Asn Ala 20 25 30 Phe Ser Val Tyr Val Leu Ser Leu Ala Gy

pon the pho. O S0 bab TP o HEPUNBRR- 55 sor phe Phe
Val Met Thr Cys 65 70 75 80 Ala Tyr Leu Ala Gy Leu Ser Met Leu

Val Ser Thr Gu Arg 85 90 95 Cys Leu Ser Val Leu Trp Pro Ile Trp
c,y§7 Ar g Yegnetbod AF glain §6 vilBBein $0d ldewpleswnBeisephmanialo agad sa@yencyal

G S Fip Reoiel i aoowas s BoNvckaf SRR Bel i

<4§%321%3N\@|4 gleu Pro Gy Arg Gy Pro Pro Phe Ser Val Phe Thr Val
15 'Val Thr Leu Leu Val Leu Leu Ile Ala Ala Thr Phe Leu Trp

88.  The method of claim 86 wherein said polypeptide comprises an amino acid sequence at
least 90% homologous to a sequence selected from the group of sequences consisting of SEQ ID

NO:24 to SEQ ID NO:27, and SEQ ID NO:46.

89.  The method of claim 86 wherein said polypeptide comprises an amino acid

sequence selected from the group consisting of: SEQ ID NO:25 and SEQ ID NO:46.




20 25 30 Leu Val
35 40 45 His Asn Leu Val
50 55 60 Leu Ala Met Pro Pro Ser
Page 9 2 5 JUN 2004 10 .

Val Trp
Val
Gn
Leu
Ay
Arg
Leu
Al a
Pro

Al a
H s
Al a
Arg
du
Pro
Lys

Pro Val

Il e Ser

Thr oL g.:thr, hn 20 O Ser Arg Ala Ser Leu Leu Met Ile Ala
Aréovg%%%oug;r& %% nBSOT% n§15 Leu Ile Ala Leu Ala Pro Leu Leu Phe

Thr
Ala Ser Thr Al a Val

Ile Pro Arg Val Arg Ala Phe H's Arg Val
Ser Asp G u Leu Val

Leu Ala Ser Qu Leu Ser Thr Gy

Pro

45 o Jome

65 70 75 80 Arlg Leu Leu Ay Arg Ser Leu Cys His
Phe Asp Ala 85 90 95 Gy Ala Cys <210> 18
<212> PRT <213> Hono sapi ens <400> 18 Leu Cys
Ala lle Ata Leu Gy

<211> 212
Cys Pro Ala Gy Leu Ay Asn
1SBRUENCH S IAF5'CAsp Gy Ala Ile Thr Arg His Leu

Gipod woval Opsotsin Cc56p1eB BreflarsArg Leu G n Arg Cys G n Val

Pro Ser Tyr Ala Ala 65 70 75 BO Phe Ser Thr Arg Ay Ala Phe H's
Tyr Arg Lys Ile Tyr Qu A a
100 105 110 Arg Arg Al a Val
Al a ThriMetoggopoal Arg Ay Gy 115 120 125

18d%d y¥Wab23%al Pro Phe
o¥ Arg Arg

Rhgodr g he, |

cactctcect ggggccacte
catgagggcece atgcacttcet
ccagaggaac acaggcagea
catccagggc gctgaggegt
<210> 2

<211> 558

<212> DNA

<213> Homo sapiens

<400> 2
acacatggtg caacacagca

caagtﬁgcgg ctgggctcce

cagcaggeag agggcecagd

85 90 95 Vval

<150> 60/188,880
<151> 2000-03-13
<150> 60/219,492
<151> 2000-07-20
<150> 60/173,338
<151> 19685-12-28
<150> 60/224,321
<151> 2000~-08-11
<150> 60/200,534
<151> 2000-04-27
<150> 60/239,062
<151> 2000-10-0%
«160> &6
170> PatentIn version 3.0
<210> 1
<211> 237
<212> DNA
<213>  Homo sapiens
. <400> 1

Leu Pro Leu

tecaggecate ctcaccateg tctgactect cgtegttgge 60
cccggacage tttgaggtca goccggtage ggtogcoagge 120
gcagagcctg ggecacggag caccacagca cgcagagtge 180
cggcccgcag gcoctgetgaag cteaccacct gtgggea 237
gagccagcag caccgctécc accagccaca gecghtccggca 60
cgazgaactg ggtgcaggog ccgetgageca geaggtgeag 120

cacacaggtg gtrcaggtgge gtgggeggcg 180

tgagggegea

Page
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Leu
140
150
165

Arg Asn
Ser Arg
155 160
170 175

Val Ala Mt Qy Lys Arg Leu Leu Gu Lys u Ala Ala 130 135
Mt Ay Gu Trp Ala Qu Ala Cys Thr Asn Ay Ala Arg AI%W@,,
Gn Arg Her Pro Ay Ala Hs Qu Asp Lys Phe Ala Ile ng er ger
AQu Ala dy Thr Qu Ay Lee Val Thr Ay Ser Pro Ay Thr G n Val
180 185 190 Arg Ay Ser Pro Ala Ala Tyr Leu Val Arg Ala Qu du Arg Val Ser
195 200 205 G n Ser Ala Arg 210 <210> 19 <211> 217 Page 10 25 JUN 2004 11
<212> PRT_<213> Homp S%pl ens <400> 19 Met Asp Asp Asn Ala Thr Asn Thr Ser
Thr Ser PhE TeY BCex Wi 9LEY agfg%‘;%cl%ag%ﬁcﬁcotﬁaé:‘?@?a APSCHCE2A a ‘«Tﬁ@ Ser

Phe Pro PhgoASfedfhecSigatyf agl0:2%:30; Leu
gatdf casya Xga p E IRk
Asp G u Asp Val Thr An Ser §5 40 45 Arg hx Phe aEys IIeQ/aI
lle Ay I\mCCABaaqse@cwcc@ay ct5@cdfrabOgtddoegdvizty hegchabcaO;St@cségb&e Ghyo Asn
Phe Ile Phaegl . A%cc euEl 65 70 75 60 Val Arg Tyr Lys Lys Leu Arg Asn
Leu Thr ASTOC&Y tL FIE98Pa 2BER°2W5C 9P Ig89TEd %%cpﬁég%éat*sa@cﬁgme L&2° Val
Ala lle \Gﬂca€¥é§é§V§t§342a5$EEa%%bbackgg dR3+ 410 agcagcccac cgaggecgag 480
cccectecggtg agggacagga tgatgaggtt gaaggecaca tcctectggg cgecgttgge 540
ggccccecacg tgetgtee 558
<210> 3
<211> 420
<212> DNR
<213> Homo sapiens
<40Q0> 3
taagaagcca cagaacttce cttecaagat geotcagcagt agggacaggg cccagagcag 60
gacacacacg accgetgaca ggtgtctggy goggoggecag cgataccaga tgggccacag 120
gacggacagg cagcgctcgg tgctgacggt getcagecatg ctcaggectg caaggtagge 180
acaggtcatc acagtggtga agaagctagyg gaaattgatg gagatggaac agaagaagtt 240
actgaggtac accaggcaat ttataatctg gaagcagagg aagaggaagt cggeeecgge 300
caggctgagg acgtagacag agaaggcgtt cctgogeatg cggaagecca ggagccagag 360
cacaaaccceg tttcctacca geccgaccayg ggoaatgaaa aggatcagga agaccgggat 420
<210> 4
<211> 297
<212> DNA
<213> Homo sapiens
<400> 4 :
gtcctgeccgg gocgagggee geccttotet gtettecacgg tectggtggt gacgetgeta 60
gtgctgetga tegetgecac tttectgtgg aacctgetgg ttoccggtcac catcecgeog 120
gteccgtgect tccacegegt geocgeataac ttggtggecot cgacggccgt ctcggacgaa 180
ctagtggcag cgctggcgat gecacegage ctggegaghtg agetgtogac cgggegacgt 240
cggctgctgg gecggagect gtgecacgtg tggatctect tegacgeegg agoctgt 297
<210> 5§
<211> 636
<212> DNA
<213> Home sapiens
Page 2




Met Asp Tyr Tyr Val Val Arg Gn Leu Ser Trp Gu Hs @y Hs Val 115 120
125 Leu Cys Thr Ser Val Asn Tyr Leu Arg Thr Val Sex Leu Tyr Val Ser_ 130
135 140 Thr Asn Ala Leu Leu Ala Ile Ala Ile Asp Arg Val @ n G n G2 dyN2004
145 150 155 160 Ay An d@n Arg Arg Ser3 Ay Arg Lys Gy His Trp Asn Cys Pro
Leu 165 170 175 Leu Tyr Cys Ser Cys Arg Leu Met Arg Ay Val Ser Ile Pro
Pro Arg 169 185 190 Cys Gy Cys Met Gy Asp Ser Lys Ala Cys Pro Leu Thr
Asp Ser % gg.t 00205 91/5 Ser Ser Pro Phe Pro Ala Leu Phe 210 215 <210>
20 <2115 60 <92°f2> PP ﬁgﬁiﬁ‘ﬁtga%ﬁgéﬁ%a‘féaoe@ctzegmgacmghte: Cys €@ys Trp
Ser Pro BucePhesckelcfies08p dobbedfc ARooh D 1043 A0 Phe. Asn Leu Led Pro
cg c t t

Asp Thr G n Qu Arc; Phe Tyr Ala Sér Val “25°% ge 117398 g UN P604 12
Ile |le EACPRIFLBoPOscH @ duenctAshc @@xcﬁég&gblego%@&d%&Otéé’dé % 35¢0 45
Tyr Cys \égl Ej_h ser sSer ser lle Ser Phe Pro Cys 50 55 <2105 21 <211>
67 <2125 ngSg %ﬁgg%aﬁi:@%%gctgc caggtgagccoc gggaacccte ctatgccgcc 240

ttctcecacee gegoegectt ccacctgeeg cttggegtgg tgeegtttgt ctaccggaag 300

atctacgagg cggccaagtt tcgtt tcgge cgoogecgga gagctgtget gecegttgeeg 360

gccaccatgc aggtgagggg tgggoctgagg aacgttgcta tggggaageg gttgctagag 4290

aaggaggcag cttcgcgaat gggagagtgg gcggaagett gtactaatgg agegegegec 480

tagagatcac ctggggegea cgaggacaag tttgccatca gttcttctga agcgggcacce 540

gaggggcttg tcaccggete acctggeacg caagtgaggg gttcgccage tgcgtacttg 600

gtgcgecgecag aggaaagggt ttcacaatet gcacgt 636

<210> 6

<211> 654

<212> DNA

<213> Homo sapiens

<400> ¢

atggatgaca atgccaccaa cacttccace agcttcettt ctgtgetceaa ccctcatgga 60

gcccatgeca cttocttece attcaactte agctacageg actatgatat gcctttggét 120

gaagatgagg atgtgaccaa ttccaggacg ttectttgetg ccaagattgt cattgggatg 180

gecctggtgg geatcatget ggtctgegge attggaaact tcatctttat cgetgeectg 240

gtccgetaca agaaactgcg cazcctcace aacctgctca tcgccaacer ggccatcict 300

gacttcetgg tggecattgt ctgctgccee tttgagatgg actactatgt ggtgcgeocag 360

ctctectggg agcacggeea cgtcetgtge acctetgtea actacctgeg cactgtetcet 420

ctetatgtct ccaccaatge cctgetggee atcgecattg acaggtgagt gcagcagcag 480

tggggacaac =zaaggcggte adggaggaag gggcattgga zttgcccect cctgtactge 540

agttgcagat. tgatgagagg tgtctctatt cccc:tégat gtggttgcat gggggactca 600

aaagettgec cattgactga cagtgagsag agttetcott ttccagettt gtte 654

<210> 7

<211> 180

<212> DNA

<213> Homo sapiens

<400> 7

Page 3




<4 00> 21 Gu Lys Gn Ala Arg Val Leu lle Val Ile Ala Trp Ser Leu Ser Phe
1510 15 Leu Phe Ser Ile Pro Thr Leu Ile Ile Phe Ay Lys Arg Thr Leu Sex
20 25 30 Asn Ay GQu Val Gn Cys Trp Ala Leu Trp Pro Asp Asp Ser Ty5 JUNPG04
35 40 45 Thr Pro Tyr Met Thr Ile Val Alga Phe Leu Val Tyr Phe Ile Pro Leu
50 55 - 60 Thr Ile Ile 65 <210> 22 <211> 216 <212> PRT <213> Honp

sapi ens <400> 22 Ser G n Tyr Arg Met Leu Ay Arg Gy Thr Cys Asp Asn Val
H's Ser 9°YtE0ta% IFHertSeRo hacaMartAr of shsnodops i yghesb Reoctdicstdrp Ley Oys
H's Asp 20 2 [ Ile.Lleu Ay Val Trp Gy Ala Trp Val Val Arg Ile
Pro Tyr 35 489%% %aaggzagc?’r%t&tﬁgﬁf:atcfﬁﬁgﬁ%?G‘i‘i/calglaéc%l‘-’»C@%FaAE@ Al a2%r g
Ser Leu &ragboblh €ysacieiccd Warb@ibelt Ogddhs- A Q. el Sef. Asn Ala Lyg Lys
Gn Aa 6570 75 80 Val H's Thr Val Mt Ceﬂy ITe 'Igarpcl\/g%tVaﬁCt%Cer P)f(golle

Leu Ser A‘I:2a10>85 90 95 Leu Pro Ala Val Gy Trp H's Asp Thr Ser G u Pxg Phe
Tyr Thr HE12100,,105 110 Gy Cys Arg Phe Ile Val Ala Gu lle Gy Leu Gy
Phe Gy 128y Spnall5 120 125 Page 12 2 5 JUN 2004
<213> Homo sapiens
<400> 8
gaaaagcaag ccagggtccet cattgtgate gectggagec tgtcttitct gttctecatt 60
cccaccctga tcatatttgg gaagaggaca ctgtecaacg gtgaagtgca gtgctgggee 120
ctgtggeectg acgactecta ctggacccea tacatgacca tegtggectt cctggtgtac 180
ttcatcccte tgacaatcat ¢ 201
<210> 9
<211> 648 .
<212> DNA '
<213> Homo sapiens
<400> 9
caccagcaca gggaagccca tgaggcagtce gtagatgaag actatggtgg tcacgaggec 60
cgtggtctge agagaggttt tggecgggete cgagccatcyg atggaggage gecgettgec 120
ctgcgegted tecaccacga tggtgggeac ggtgaaggeg cggeggtcgg cotggegece 180
cacctgcacg geccagegtet ggaagagggc gatggetgtg cagatcasge ccatggecac 240
gctgccgece accagcagea ggaagcagac gccaaagcece aggccgatet cagccacgat 300
gaagcggcag ceatgggtgt agaagegetce geotggtgteg tgccagccaa cggcaggcayg 360
ggccgacagg atgaaggaca ccatccagat acccatgact gtgtgcacecg cectgettctt 420
.ggcattgctc ggcctggcat gaggcagggt ggaacagagg gatctggegt cacccacagg 480
gectecceag geoctctgggg acctgtaggg gatcegecace acccaggcac cccacaccco 540
cagtatatca tagtcatgge acagecagtg tggcagggec ttgttecttg cataggagat 600
actgtgaaca ttgtecacacg tcectettec aagcattetg tattgget 648
<210> 10
<211> 357
<212> DNA
<213> Homo sapiens
<400> 10
ccggtagttg acaggccage agaccatcca catgeggtgg taggagaggg aggtgacdga 60

Page
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13 Phe Leu Leu Leu Val Ay Gy Ser Val Ala Met Ay Val Ile Cys Thr
140 Ala Ile Ala Leu Phe A n Thr Leu Ala Val Gdn Val Ay Arg Gn Ala
150 155 160 Asp Arg Arg Ala Phe Thr Val Pro Thr Ile Val Val Glu Asp2 ilJHN@M
165 170 175 Gy Lys Arg Arg Ser Ser 11 & Asp Ay Ser Qu Pro Ala Lys Thr Ser
180 185 190 Leu A n Thr Thr Gy Leu Val Thr Thr Ile Val Phe Ile Tyr Asp Cys
195 200 205 Leu Met Ay Phe Pro Val Leu Val 210 215 <210> 23 <211> 119

<212> PRﬁ%affégg%rﬁ?béa?ﬂt@ﬁsgi%%%%9%@83@?9 ﬁgga%atﬁgmagaﬁ?gcqzéu PRECA y

130 135

Ser Ala Vali:{dayedt Rl
Ala Trp Ay Ile Leu

Leu Ala Asn

B odgtsttep tartiigfty (Shdadity Wopb it

|9p Lys Pro

Leu Au Phecdmuateut@ygcaﬁgm g:ﬁﬂgéecg%gh@wtébac Alyazddik ctHi saMpdgdeu AzngVal
50 55 60 Ser Val

Al a Val

Pro

Ile Ala Thr Tyr

.Pro Asp PREELGETT F9RSHILEIR
Thr Phe Tgéccﬂagcg@%clgécéa%%

Ser Tyr

115

<210> 11
<21i>
<212>
<213>

-DNA
<400> 11

cctgtazaca
cagcaggtgc
ggatccaacc
ccttcttectg
cctggteggg
gaacgcc£tc
ccagattata
ccctagettce
caccgtcage
ccccagacac

catcttggaa

gacatttgat’

cagtctggece
gfacctgacc
tcagtggttc
tccagtttea
cgtgggcectct
gagggctctg
cceggagatg

tatgtggett

<210> 12

1163

H's Arg Met

Homo sapiens

ggggcggtaa
tcaagtecttg
acceccggect
ctttgtggea
ctyggtaggaa
tctgtetacy
aattgectgg
ttcaccactg
accgageget
ctgtcagegy
gggaagttct
ttcatcactyg
ctgctggtca
atcetgetcea
ctaatattat
gttgtcectgt
tttaggaagce
caggacattg
tcgagaagca

tgagaggcaa

Val

Gn Leu Arg Arg

Gn Arg

T IPRIBS IBEPASLGAY SG2 TEAICEY IOVEPIPRE Val308er

Gt oy SRttt o

ttaccacata
tttttgttte
ggggaacaga
aggagaccct
acgggtttgt
tecctcageet
tgtacctcag
tgatgacctg
gcectgtecgt
tegtgtgtgt
gtggcttett
cagcgtggct
ggatcctcoty
cagtgetggt
ggatctggas
catctctfaa
agtggegget
ctgaggtgga
gtctggtgta

ctt

acaggctggt
caggggcacc
aagtacaaca
gatcceggte
gctctggetce
ggccggggec
taacttecttc
tgecctaccett
cctygtggece
cctgctctgé
atttagtgat
gattttttta
tggctecagg
gttectecte
ggattctgat
cagcagtgce
gcagecagcceg
tcacagtgaa

gagatggaca

FPage

catgaaaatc
agtggaggtt
gtgaatggaa
ttcectgatec
ctgggcttee
gacttcclhet
tgttccatet
gcaggoectga
atctggtatce
gceetgtecce
ggtgactctg
ttcatggttc
ggtctgecac
tgcggeetyge
gtettatttt
aacccecatea
atcctcaage
ggatgcttce

gcctctactt

VI Thr Ser
Asn Ty(r%5

agtgaacatg
ttctgageat
atgacctaagc
ttttecattge
gecatgcgceay
tcctetgett
ccatcaattt
gcatgctgag
gctgccgeceg
tactgctgag
gttggtgtca
tctgtgggtc
tgaccagget
cctttggeat
gtcafattca
tttacttcett
tggctctcea
gtcagggcac

ccatcagata

Leu

Z\rg

60
120
i80
240
300
360
420
480
540
600
660
720
780
840
500
960

1020
1080
1140

1163




<210> 24 <211> 330 <212> PRT <213> Hono sapi ens <400> 24 Met Asp Pro Thr

Thr Pro Ala Trp Ay Thr Gn Ser Thr Thr Val Asn 1 5 10 15 Page 13 \fUN]}B@‘
2004 14 Ay Asn Asp Gn Ala Leu Leu Leu Leu Cys Gly Lys GQu Thr Le 0
25 30 Pro Val Phe Leu Ile Leu Phe Ile Ma Leu Val @y Leu Val Ay Asn

40 45 Ay Phe Val Leu Trp Leu Leu Gy Phe Arg Met Arg Arg Asn Al a Phe
55 60 Her Val Tyr Val Leu Ser Leu Ala Ay Ala Asp Phe Leu Phe Leu Cys 65
70 75 80 PHe>A w648 e Ile Asn Cys Leu Val Tyr Leu Her Asn Phe Phe Cys Ser

85 90 95 T Segmﬁ | e_Asn _Phe Pro Ser Phe Phe Thr Thr Val Met Thr Cys Ala
100 105 Tu°H a8y Leu Her Met Leu Ser Thr Val Ser Thr Glu Arg Cys
115 120 1243)ol>eulj-|er VaI Leu Trp Pro Ile Trp Tyr Arg Cys Arg Arg Pro Arg His
130 135 ldipakegatSetcimoval tvgbc@rs:z\itagkeyt dzeticabicpcza cketyddasa Leu k®u Leu
145 150 155 160 Ser Ile Leu Gu Gy Lys Phe Cys Gy Phe Leu Phe Her Asp Gy
Asp 165 %gf(?gi??%?gﬁ‘f‘:ﬁ pFae%a?Gtﬁ TR PR IASH RS2 99 EtTCCAFa Al 42T p

50

tgﬂ IV[; o g%% ch%%ags%tl@@@ad\é% Jo LB Y 8- AV o d b bRl bl Al ggd-eu
cgctggattec ttcecccagtg gettgcactg amacagtgac ttitactgaa gtggtggaag 240
gaaaggaatg gggttcctte tactactcet ttaagactga gcaattgata actetgtggg 300
tcctectttgt ttttaccatt gttagaaact ccgttgtgect tttttcecaca tggaggagaa 360
agaagaagtc aagaatgacc ttctttgtga ctcagctgge catcacagat tctttcacag 420
gactggtcaa catcttgaca gatattattt ggcgattcac tggagacttc acggcacctg 480
‘acctggtttg ccgagtggte cgctattige aggttgtgct getctacgee tctacctacg 540
tecetggtgte cctecageata gacagatace atgccatcgt ctacccecatg aagttcoctte 600
aaggagaaaa gcaagccagg gicctecattg tgatcgectyg gagectgtcot tttetgtict 660
ccattecccac cctgateata ttégggaaga ggacactgtc caacggtgaa gtgcagtget 720
gggccctgtg gectggegac tcctactgga ccecatacat gaccategtg gecttoctag 780
tgtacttcat ccctetgaca atcatcagca tcatgtatgg cattgtgatc cgaactattt 840
ggattaaaag caasacctac gaaacagtga tttccaactg ctcagatggg aaactgtgea 500
gcagctataa ccgaggactc atctcaaagg caaaaatcaa ggctatcaag tatagcatta 960
tcatcattct tgccttcatc tgetgttgga gtccatactt cectgtttoac attttggaca 1020
atttcaacct ccttccagac acccaggage gtttctatge ctectgtgate attcagaacce 1080
tgccagcatt gaatagtgcc atcaacccce ccatctactg tgtcttcage agctcecceatet 1140
ctttccéctg cagggagcaa agatcacagg attccagaat.gacgttccgg gagagaactg 1200
agaggcatga gatgcagatt ctgtccaage cagaattcat ctagacccta gggcaghgee 1260
agtgctagge tgagcaccat cagctcectecce aggtcecttgt cacctgettg ggecacgigea 13z0
tggaacccga geccaacttca ccccaccete ghtcattacct gggagatgca caagacaaat 1380
gttctaatga ctgcatgcac tgettaagta ttggccaaca cgaactccce agttatteat 1440
goccagecagy aaggaaacge cttecttcece caccattcecce agecocctectt ccocactggee 1500
agcacctgaa cccagtgaac acaggcatta gtggtecagg gtectaggett ggagecagtg 1560
agtagacagg caagcagagqg ggacaaaggt agctgaggtta tacatgaata ttctcattac 1620
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Ile
220
230
245
260
275
290
305

Thr

Leu
I'le
235
250
265
280
295
310

Leu

‘AS

Cys Ay Ser
Leu Leu Thr
Ile An
255 Phe Cys
270 Ser Al a

240

265 Tr

36@“@3%%63
315 320 Thr
15 325 33021521023 25
Pro Ala AsitiPhel3dw Qu dy Ser
2Ser Dy

Arg
Val
Trp
Hs Ile
Asn Pro
Leu G n

Ay
Leu
Phe

Pro Val

Gu Val VA3 @y Sigieng u
Thr G u Gybeusdie Thr Leu
Ay Asn S@iaa\é@kga{algggﬁjjégehg

ggtgacatca
cacctggeca
ccagettcet
tcagctacag
cgttctttge
gcattggaaa
ccaacctget
cectttgagat
gcacctctgt
ccatcgcecat
aaacagccac
ccgectactt
gcggccagat
ttggcetaga
gggagcfctg
gctgecegeag
gggcgecctt
agaagcacta
tcaacactct
tgttgctcea
agacaattgg
gactttgecaa

gcacatc

<210> 14

gccttgcaga
gatggagacc
ttectgtgctc
cgactatgat
tgccaagatt
cttcatettt
catcgccaac
ggactactat
caactacctg
tgacaggtat
tggecctgatt
caccaccgag
ctggectgtg
attcgtgagge
gttcaaggeg
gaagacggtc
ctacggcttc
cctcactgec
gtgcttcgtg
ctggaaggct
gatgcctgee

agtttaaaca

<211> 371

Pro
Phe
Ile
Pro
Ile
Pro

Leu
Val
Leu
Hi s
Ile
Adn

Phe

Trp Gy
Trp Val

Leu Thr Arg
Leu Leu Cys
Leu Trp lie
Val? Her Val
Phe Phe
lle Leu Ly
Feeragrs ‘iﬁ“ﬁt%ﬂgcAE‘baﬁ%FéaﬁeFa@a&aG y
Pro Gu Met Ser Arg Her
<212> PRT <213> Honp sapi ens
Ser
Ala Cys Thr Gu Thr Val
Phe Tyr Tyr Ser

Tyr

Asp Ser

Ser

Leu Phe Val

Her

Leu Tyr
Gy Leu
Trp Lys
Val Leu
Val Qvy
s Leu Ala

Leu Val

Ay Thr
Thr

Phe Thr

Thr 210 215

rer Ay uER,
Fbr Leu Asn Ser
Phe Arg Lys G n
Adn Arg Ala Leu
Phe Ar86@ n dy
14 25 JUN 2004
<400> 25 Met
1510 15 dn
20 25 30 Thr
35 40 45 Lys
50 55 60 Val

Leu
Pro
Asp He
Her
Her
Leu
Cys
Page

ady
Phe
Phe
I'le

2% gdWca T AL Ga Y GolgbStbHS ab¥Sgaddsy 70 78y 80

cattgecectg
accatggagt
aaccctcatg
atgecctttgg
gtcattggga
atcgetgece
ctggccafct
gtggtgegee
cgcactgtct
ctggctattg
geettggiot
acggtcctceg
gaccagcagce
ccocgtggtea
gtcectggat
ctggtgctca
accatcgtge
ttctacatcg
accgtcaaga
tcttacaatg
accgaagagy

caaagcaggg

gggaattctg
tcatggatga
gagcccatge
atgaagatga
tggcectggt
tggtcegeta
ctgacttcect
agctcetectg
ctetetatgt
tcecatecocget
ggacggtgtc
tcattgtcas
tctactacaa
ccatgacect
tccagacaga
tgtgeatect
gcgacttcett
tcgagrgeat
acgacaccgt
gcggtaagtc
tggactgcat

tcectgtggac

Page

agcagtgttg
caatgccacc
cacttcette
ggatgtgacce
gggcatcatg
caagaaactg
ggtggccatt
ggagcacggc
ctccaccaat
gagaccacgg
catcetgate
gagccaggaa
gtcctactte
gtgctatgee
gcagatcecge
caccgectac
ccccaccgtyg
cgccatgagce
caagtactte
cagtgcagac
cagactaaza

actgactagt

7

ctcacagcac 120
aacacttcca i80
ccattcaact 240
aattccagga 300
ctgatctgeg 360
cgcaacctca 420
gtctgetgee 480
cacgtcctot 540
gccetgetag 600
atgaagtgce 660
gccatceeoctt 720
aagatcttct 780
ctetttatet B40
aggatcteccc 800
aagaggctge 960
gtgctatget 1020
tttgtgaagy 1080
aacagcatga 1140
azaaagatca 1200
ctggacctcea 1260
taacgccctg 1320
gtgcttggat 1380

1387




Ser Arg Met Thr Phe Phe Val Thr Gn Leu Ala Ile Thr Asp Ser Phe 85 90 95
Thr Gy Leu Val Asn Ile Leu Thr Asp Ile Ile Trp Arg Phe Thr Ay C;quﬂ@@
110 Asp Phe Thr Ala Pro Asp Leu Val Cys Arg Val Val Arg Tyr Leu n 11
120 125 Val Val Leu Leu Tyr Ala Ser Th® Tyr Val Leu Val Ser Leu Ser lle
130 135 140 Asp Arg Tyr H's Ala Ile Val Tyr Pro Met Lys Phe Leu Gn Ay Qu
145 150 155 160 Lys G n Ala Arg Val Leu Ile Val Ile Ala Trp Sex Leu Ser Phe
Leu 165 %38} glg,rPhe Ser Ile Pro Thr Leu Ile Ile Phe Ay Lys Arg Thr Leu
Ser Asn 290 Gy A u Val Gn Cys Trp Ala Leu Trp Pro Ay Asp Her
Tyr Trp Thr 195 200205 Pro Tyr Met Thr Ile Val Al a Phe Leu Val Tyr Phe
Ile Pro l@@o¥hria 210 215 220 lie Ile Her Ile Met Tyr Ay Ile Val Ile Arg
Thr Ile Trp Ile Lys 225 230 235 240 Her Lys Thr Tyr Gu Thr Val Ile Ser
pn Ors $F B cafyiah ket Bassasosy o9 g B MyrSASHA G Gy Leu
Ile Ser Lys Ala Lys |ié Lys Ala 260 265 270 Page 15 2 5'2JUN 2004 16 Ile
Lys Tyr Set thevekenld @b l®@sles Aba Rhecdd eeOne1Qys BLR 6r 1275 280 285
Pro Tyr Phe Leu Phe2Asp Il e Leu Asp #&sn Phe Asn Leu BBeu Pro Asp 290 255
300 Thr Gn Qu ArgvPhe Tyr Ala Ser Val Ile lle Gn Asn Leu Pro Ala 305
310 315 31?6 teUu EA8n E’éelphﬁf\llﬁul Fe Ash PrEoAPr 87919 THES &)8 APl “Phe Her Ser Ser

Lys Ala Val Arg Glu Lys Cys Met Ala Leu Met Ala Asn Asp Glu Glu

50 55 60
Ser Asp Asp Gly Glu Asp Gly Leu Arg Val Ala Pro Gly Arg Val
65 70 . 75
<210> 15
<211> 186
<212> FPRT

<213> Homo sapiens
<400> 15

Gly Gln His Val Gly 2la Ala Asn Gly Ala Gln Glu Asp Val Ala Phe
1 5 10 15

Asn Leu Ile Ile Leu Ser Leu Thr Glu Gly Leu Gly Leu Gly Gly Leu
Leu Gly Asn Gly Ala Val Leu Trp Leu Leu Ser Ser Asn Val Tyr Arg
35 40 45

Asn Pro Phe Ala Ile Tyr Len Leu Asp Val Ala Cys Ala Asp Leu Ile
50 55 60

Phe Leu Gly Cys His Met Val Ala Ile Val Pro Asp Leu Leu Gln Gly
65 70 75 80

Arg Leu Asp Phe Pro Gly Phe Val Gln Thr Ser Leu 2la Thr Leu Arg
Phe Phe Cys Tyr Ile Val Gly Leu Ser Leu Leu Ala Ala Val Ser Val
100 105 110

Glu Gln Cys Leu 2la Ala Leu Phe Pro Ala Trp Tyr Ser Cys Arg Arg
115 120 125

Pro Arg His Leu Thr Thr Cys Val Cys Ala Leu Thr Trp Ala Leu Cys
130 135 ) 140

Leu Leu Leu His Leu Leu Leu Ser Gly &la Cys Thr Gln Phe Phe Gly
145 150 155 160

Glu Pro Ser Arg His Leu Cys Arg Thr Leu Trp Leu Val Ala Ala Val
Page 8




325 330 335 Ile Her Phe Pro Cys Arg Qu G n Arg Ser Gn Asp Ser Arg Met Thr
340 345 350 Phe Arg Gu Arg Thr Qu Arg Hs Gu Mt Gn lle Leu Seiéhﬁﬁzﬁro
355 360 365 G u Phe Ile 370 <210> 26 <211> 393 <212> PRT <213> 4
sapi ens <400> 26 Met G u Thr Thr Met G% Phe Met Asp Asp Asn Ala Thr Asn
Thr Her 1 5 10 15 Thr Her Phe Leu Ser Val Leu Asn Pro Hs Ay Ala Hs Al a
Thr Ser 20 25 30 Phe Pro Phe Asn Phe Her Tyr Her Asp Tyr Asp Met Pro Leu
Asp G u 35 40 45 Asp &u Asp VaI Thr A3 Ser Arg Thr Ph&’Phe Ala Ala Lys
Il e Val Ile t VIGIyIIeI\/Et Leu Val Cys Ay lle
Gy Asn % 3‘2 ?exlr#\/b eby g YAl a Leu Val Arg Tyr Lys Lys Leu
Arg Asn Leu 85 90 95 Thr Asn Leu Leu IIe Ala Asn Leu Ala I'le Ser Asp Phe
Leu Val Alzac> 106 105 110 Ile val Cys Cys Pro Phe A u Met Asp Tyr Tyr Val
Val Ar G2h1>t_el}40115 120 125 Ser Trp Au H's Gay H's Val Leu Cys Thr Her
Va] . gﬁ Lgb> Sgd'p 130 135 140 Thr Val Ser Leu Tyr Val Ser Thr Asn Ala
Leu Leu ,&I T1é "% 145 150 155 160 Page 16 2 5 JUN 2004

<400> 16

Ile Pro Val Phe Leu Ile Leu Phe Ile Ala Leu Val Gly Leu Val Gly
1 5 10 15

Asn Gly Phe Vzl Leu Trp Leu Leu Gly Phe Arg Met Arg Arg Asn Ala
20 25 30

Phe Ser Val Tyxr Val Leu Ser Leu Ala Gly Ala Asp Phe Leu Phe Leu
35 40 45

Cys Phe Gln Ile Ile Asn Cys Leu Val Tyr Leu Ser Asn Phe Phe Cys
50 55 60

Ser Ile Ser Ile Asn Phe Pro Ser Phe Phe Thr Thr Val Met Thr Cys
65 70 75 80

Ala Tyr Leu Ala Gly Leu Ser Met Leu Ser Thr Val Ser Thr Glu Arxg
85 90 85

Cys Leu Ser Val Leu Trp Pro Ile Trp Tyr Arg Cys Arg Arg Pro Arg
100 105 110

His Leu Ser Ala Val Val Cys Val Leu Leu Trp Ala Leu Ser Leu Leu
115 120 125

Leu Ser Ile Leu Glu Gly Lys Phe Cys Gly Phe Leu
130 135 140

<210> 17

<211> 98

<212> PRT

<213> Homo sapiens

<4Q0> 17

Val Leu Pro Gly Arg Gly Pro Pro Phe Ser Val Phe Thr Val Leu Val
1 5 10 15

Val Thr Leu Leu Val Leu Leu Ile Ala Ala Thr Phe Leu Trp Asn Len
20 25 30

Leu Val Pro Val Thr Ile Pro Arg Val Arg Ala Phe His Arg Val Pro
35 40 45

His Asn Leu Val Ala Ser Thr Ala Val Ser Asp Glu Leu Val Ala Ala
50 55 60

Leun Ala Met Pro Pro Ser Leu Ala Ser Glu Leu Ser Thr Gly Arg Arg
Page 9




17 Asp Arg Tyr

175
185
195
210
225
Ser
Adn
Leu
Tyr
Lys
Ile
Val
Hi s
Asp
Ile

Leu Ala Il e Val

Hs Pro Leu Arg Pro Arg Met Lys Cys

165 170

A@n Thr Ala Thr Ay Leu Ile Ala Leu Val Trp Thr Val Ser Ile LeﬁSﬁ@pm
190 Ile Ala Ile Pro Ser Ala Tyr Phe Thr Thr Au Thr Val Leu Va 04
200 205 Val Lys Ser Gn Qu Lys I8 Phe Cys Ay @n lle Tip Pro Val

215 220 A n dn Leu Tyr Tyr Lys Ser Tyr Phe Leu Phe Ile Phe Ay Ile Glu
230 235 240 Phe Val dy Pro Val VvVal Thr Met Thr Leu Cys Tyr Ala Arg lle
245 €50 255 Arg Au L& Trp Phe Lys A& Val Pro Ay Ph&#0d@ n Thr Qu
Ile 60._26 Lys Arg Leu_Ar Ar s, Thr _Val Leu Val
vet &9 V3 628 ’Q%%gl il gciyﬁrﬂlﬁ;cl 9 T?rpvé? 8 CLE,% ASI*? p“Ala Pro Phe
Gy Phe Thr 290 295 300 I1e Val Arg Asp Phe Phe Pro hr Val Phe Val
Gu leay His chyr 305 310 315 320 Leu Thr Ala Phe Tyr Ile Val du Cys
Ala Met Ser Asn Sex Met 325 330 335 Ile Asn Thr Leu Cys Phe Val Thr
Lys A& Asp Thr Val Lys Tyr 340 345 350 Phe Lys Lys Ile Net Leu Leu
Trp Lag él% 9er Tyr Asn Ay Ay 355 360 365 Lys Ser Ser Ala Asp Leu
Leu LéngIhrPRITl e Gy Met Pro Ala Thr 370 375 380 Gu du Val

Arg

Len3by S1omd385ap@¥As<210> 27

<400>

<211>
18

Leu Cys Cys Pro Ala
1 5

Gly Leu Gly Asn

10

Ala
20

Arg Asp Gly Ile Thr Arg Leun

25

His

Ala
35

Ser Arg Met Ile

40

Ser Leu Leu Ala

Ile
50

Ala Ala Leu Leu Phe

55

Leu Leu Pro

Ala
65

Arg L.eu Gln Arg Cys Gln Val Ser

70

Phe Ser Thr Gly Ala Phe His Leu

90

Val Tyr Arg Ile Glu Ala Ala

105

Lys
100

Tyr

Arg Ala

115

Val Pro Ala

120

Leu Pro Leu

Leu Asn Val Ala Met Gly

135

Lys Arg

130

Ser Met Glu Ala Glu

145

Arg Gly Trp Ala

150

Gln Arg Ser Pro Gly Ala His Glu

165

Asp

Glu ARla Gly Thr Glu

180

Gly Val Thr

185

Leu

Arg Gly Pro Ala Ala Leu Val

200

Ser
195

Tyx

Gln Ser Ala

210

<210>
<211>

1%
217

Val Ala

Gln

Leu

Gly

Arg

Pro

Lys

Thr

Leu

Cys

Lys

170

Gly

Arg

Asp Cys

389 <212> PRT

Ala Ile Ala Leu

15

Gly

His Thr Leu Arg Thr

30

Arg

Ala Val

45

Arg Pro Ser Ala

Arg Gly Glu Val

60

Cys Asp

Glu
75

Ala Ala

BO

Ser Tyr

Val VvVal Pro FPhe

85 ’

Leu Gly

Phe Arg Phe Gly Arg

110

Arg

Met Gln Val

125

Arg Gly Gly

Glu Glu

140

Leu Lys Ala Rla

Thr
155

Asn Ala Ala

160

Arg

Phe Rla Ile Ser Ser

175

Ser

Thr
180

Ser Pro Gly Gln Vval

Ala Glu Glu Arg Val Ser

205

1G

Page




<213> Honp sapi ens <400> 27 Met Ay Phe Met Asp Asp Asn Ala Thr Asn Thr Ser
1 5 10 15 Ser Val Leu Asn Pro His Ay Ala H's Al a2BhlUNS884

Thr
Phe
Asp
Phe
Val

Tyr
Ile
Asp
Leu
Ser

.Ala

175
185
195
210

Ser
Pro
du
Al a

Cys

Phe Leu
Phe Asn
Asp Val
Al a Lys
Ay lle
Ly&l 2Peu
AST Phe

Tykgoval
Thr Ser

20 25 30 Phe Ser Tyr Ser Asp Tyr

Page 17 2 5 JUN 1004 1B 35 4 D 45 Thr Asn Ser.

Ile Vai Ile Ay Met Ala 50 55 60
Gy Asn Phe Ile. Phe lle
Py g Asn Leu Thr Asn Leu Leu
Hel SVBI ™ a 11 e Val Cys Cys

1g/al
Val

Arg Gn Leu Ser Trp Gu Hi's
Asn Tyr Leu Arg Thr Val Ser

65 770 75 80 Ala Ala Leu Val

Asp Met Pro Leu Asp Gu
Arg Thr Phe
Ay Ile Met Leu
Arg

Leu Val

85 90 95 Ile Ala Asn Leu Al a
100 105 110 Pro Phe A u Met
115 120 125 dy Hi s Vval
Leu

130 135 140 Tyr Val

Aget Aba AsuAkeRIAl aht 2enAfra bée TASpSAr ghd Mileuledr vid5150 155 160

VAl
Leu Ll e

i AFg

205 du
226 Asp

Arg Thrx

50

Ile
65

Met

Val Arg

Leu Ala

Met Asp

Leu Cys

130

Thr
145

Asn
Gly Gln
Leun Tyx
Cys Gly

Sexr
210

Lys

<210>
<211>
<212>
<213>

<400>

Ala
1

FPhe

Asn The

His Pro Lewp Arg Pro Arg Met Wys Cys @ n Thr Aka Thr

@IsaG e Valiis'l'_rfiﬁaTjt(]arr E/al ¥ er

yr JgheThr>® Thi Grusdh

Tyr Asp Met Pro Leu Asp Glu Asp Glu Asp’
35 40

Phe Phe Ala Ala Lys

55

Ile Val Ile Gly Met

60

Leu Val Ile Fhe Ile

75

Cys Gly

70

Gly Asn Phe

Thr
90

Tyr Lys Lys Leu Asn Leu Asn Leu

83

Arg

Ile Phe Val Ala

105

Ser Leu Ile Val

i00

Asp Cys

val val Gln Leu

120

Tvxr Ser Glu

115

Tyr Arg Trp

Ser
140

Thr Ser Val Asn Tyr Thr Val

135

Leu Arg

Ala Ala

150

Leu Leu Ile Ala Ile Asp Arg Val

155
Gln Arg Arg
165

Ser Gly Arg Lys Gly His

170

Trp

Ser Val Ser

180

Cys Cys Brg Leu Met Arg

185

Gly

Cys Ser Pro Leu

185

Met Giy Bsp Lys Rla

200

Cys

Pro Phe Ala

215

Ser Pro Leu Phe

20
60
PRT
Homo sapiens
20
Ile Phe Leu Phe
10

Cys Cys Trp Ser Pro Tyr
-

i}
Asn Thr Gln
25

Leu Leu Pro

20

Asp Glu Arg Phe

Page 11

Ile Le
Fal =L EbF vhir
Lys Ile Phe Cys Ay Gnlle Trp Pro

165 170
ulle Alalle Pro 180
’(}ees%lTYEys Ser An
al Asp Gn Gn Leu Tyr

Val Thr Asn Ser
45

Ala Leu Val Gly

Ile Ala Alz Leu

B0
Ile Ala
95

Leu Asn

Pro Phe Glu

110

Cys

His His Vval

125

Gly

Leu Tyr Val Ser

Gln Gln Gln Trp

160
Prc Leu
175

Asn Cys

Ile Pro

150

Pro Arg

Thr Glu

205

Asp Ser

Asp Ile Leu Asp

15
Tyr Ala Ser Val
30 -




Tyr
235
245
260
275
Asp
Al a
Ile
Tyr
Trp
Leu
Arg

<400> 28

Lys Ser Tyr Phe Leu Phe Ile Phe Gy Ile Au Phe Val Gy Pro 225 230
240 Val Val Thr Met Thr Leu Cys Tyr Ala Arg Ile Ser Arg Qu LeZSTAﬂm 004
250 255 Phe Lys Ala Val Pro Gy Phe Gn Thr Qu Gn Ile Arg Ly rg%_
265 270 Arg Cys Arg Arg Lys Thr Val2 Leu Val Leu Met Cys Ile Leu Thr Ala
, 280 285 Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gy Phe Thr Ile Val Arg
290 295 300 Phe Phe Pro Thr Val Phe Val Lys Qu Lys H's Tyr Leu Thr
Phe ﬁ?ES glo 315 320 'I?)'%%Ile Val_Qu Cys Ile Ala Met_Ser Asn Ser Met
Asn T L&t §1325°7336¢ &y3 PR VaP o ThY * Vil ® RSNt piThr val Lys
Phe Lys Lys Tle 340 -345 350 Page 18 2 5 JUN 2004 19 Met Leu Leu Hi's
Lys Aha &gt VEYIr riSBed 3erGeyr liys &er pherrrAl @ys 355 360 365 Asp Leu Asp
Lys Thr PPe Ay Met Pro AEa Thr G u G u Vaéd Asp 370 375 380 Cys Ile
Leu Lg/s:L >385 <210> 28 <211> 9 <212> PRT <213> Synthetic Substrate
&2Prid Arg Thr Pro Gy Gy Arg Arg 1 5 <210> 29 <211> 27
<212> PRT
<213> Homo sapiens

<400> 21
Glu Lys Gln Rla Arg Val Leu Ile Val Ile Ala Trp Ser Leu Ser Phe
1 5 10 15
Leu Phe Ser Ile Pro Thr leu Ile Ile Phe Gly Lys Arg Thr Leu Ser
20 25 30
Asn Gly Glu Val Gln Cys Trp Ala Leu Trp Pro Asp Asp Ser Tyr Trp
35 40 45
Thr Pro Tyr Met Thr Ile Val Ala Phe Leu Val Tyr Phe Ile Pro Leu
50 55 . 60
Thr Ile Ile
65
<210> 22
<211> 216
<212> PRT

<213> Homo sapiens
<400> 22

Ser Gln Tyr Arg Met Leu Gly Arg Gly Thr Cys Asp Asn Val His Ser
1 5 10 15

Ile Ser Tyr Rla Arg Asn Lys Ala lLeu Pro His Trp Leu Cys Bis Asp

-

20 25 30

Tyr Asp Ile Leu Gly Val Trp Gly Ala Trp Val Val Arg Ile Pro Tyr
35 40 45

' Arg Ser Pro Glu Ala Trp Gly-Gly Pro Val Gly Asp Ala Arg Ser Leu
50 : 55 60

Cys Ser Thr Leu Pro His Ala Arg Leu Ser Asn Ala Lys Lys Gln Ala
65 70 75 80

Val His Thr Val Met Gly Ile Trp Met Val Ser Phe Ile Leu Ser Ala

Leu Pro Ala Val Gly Trp His Asp Thr Ser Glu Arg Phe Tyr Thr His
100 105 110

Gly Cys Arg Phe Ile Val Ala Glu Ile Gly Leu Gly Phe Gly Val Cys
115 120 125

Pzge 12




<212> DNA <213> Artificial <220> <223> Novel Sequence <400> 29 ttcaaagctt
atggat ccaa ccacccc <210> 30 <211> 32 <212> DNA <213> Artificial? 53007004
<223> Novel Sequence <400> 30 ttcactcgag ctacaccaga ctgcttctcg ac <210> 31
<211> 19 <212> DNA <213> Artificial 220> <223> Novel Sequence <400> 31
t aggcacagg tcatcacag <210> 32 <211> 18 <212> DNA <213> Artificial 27 32
19 Page 19 2 5 JUN 2004 20 <220> <223> Novel Sequence

Phe Leu Leu Leu Val Gly Gly Ser Val Ala Met Gly Val Ile Cys Thr
130 135 140

Ala Ile Ala Leu Phe Gln Thr Leu Ala Val Gln Val Gly Arg Gln Ala
145 150 155 160

Asp Arg Arg Ala Phe Thr Val Pro Thr Ile Val Val Glu Asp Ala Gln
165 170 175

Gly Lys Arg Arg Ser Ser Ile Asp Gly Ser Glu Pro Ala Lys Thr Ser
180 185 130

Leu Gln Thr Thr Gly Leu Val Thr Thr Ile Val Phe Ile Tyr Asp Cys
195 200 205

Leu Met Gly Phe Pro Val Leu Val
210 215

<210> 23

<211> 11%

<212> PRT

<213> Homo sapiens

<400> 23

Met Ser Asp Glu Arg Arg Leu Pro Gly Ser Ala Val Gly Trp Leu Val
1 5 10 15

Cys Gly Gly Leu Ser Leu Leu Ala Asn Alz Trp Gly Ile Leu Ser Val
20 25 30

Gly Rla Lys Gln Lys Lys Trp Lys Pro Leu Glu Phe Leu Leu Cys Thr
35 40 45

Leu Alz Ala Thr His Met Leu Asn Val Ala Val Pro Ile Ala Thr Tyzx
50 55 60

Ser Val Vval Gln Leu Arg Arg Gln Arg Pro Asp Phe Glu Trp BAsn Glu
65 70 75 80

Gly Leu Cys Lys Val Phe Val Ser Thr Phe Tyr Thr Leu Thr Leu Ala
85 90 95

Thr Cys Phe Ser Val Thr Ser Leu Ser Tyr His Arg Met Trp Met Val
100 145 110

Cys Trp Pro Val Asn Tyr Arg
1135

<210> 24

<211> 330

<212> PRT

<213> Homo sapiens

<400> 24

Met Asp Preo Thr Thr Pro Ala Trp Gly Thr Glu Ser Thr Thr Val Asn
1 5 10 15

Page 13




<400> 32 ttggacgcca ggaaggtg <210> 33 <211> 26 <212> DNA <213>
Artificial <220> <223> Novel Sequence <400> 33 gcctggagcc tgt cttt €etJUN 2004
gttctc <210> 34 <211> 28 <212> DNA <213> Artificial <220> <223> Novel
Sequence <400> 34 gtagatgagg gggttgatgld cactattc <210> 35 <211> 28 <212>
DNA <213> Artificial <220> <223> Novel Sequence <400> 35 cctgatcata
tttgggaaga ggacactg <210> 36 <211> 28 <212> DNA <213> Artificial <220>
<223> Novg], Gequence, <400 36,93t A006Ll ¢ 2t L1 19T T hgagat g,

20 25 30

Pro Val Phe Leu Ile Leu Phe Ile Alz Leu Val Gly Leu Val Gly Asn
35 40 45

Gly Phe Val Leu Trp Leu Leu Gly Phe Arg Met Arg Arg Asn Ala Phe
50 55 60

Ser Val Tyr Val Leu Ser Leu Ala Gly Ala Asp Phe Leu Phe Leu Cys
65 70 75 80

Phe Gln Ile Ile Asn Cys Leu Val Tyr Leu Ser Asn Phe Phe (ys Ser
B5 20 95

Ile Ser Ile Asn Phe Pro Ser Phe Phe Thr Thr Val Met Thr Cys Ala
100 105 110

Tyr Leu Ala Gly Leu Ser Met Leu Ser Thr Val Ser Thr Giu Arg Cys
115 120 125

Leu Ser Val Leu Trp Pro Ile Trp Tyr Arg Cys Arg Arg Pro Arg His
130 135 140

Leu Ser Ala Val Val Cys Val Leu Leu Trp Alz Leu Ser Leu Leu Leu
145 150 . 155 160

Ser Ile Leu' Glu Gly Lys Phe Cys Gly Phe Leu Phe Ser Asp Gly Asp
165 170 175

Ser Gly Trp Cys Gln Thr Phe Asp Phe Ile Thr Ala Ala Trp Leu Ile
180 185 190

Phe Leu Phe Met Val Leu Cys Gly Ser Ser Leu Ala Leu Leu Val Arg
195 200 205

Ile Leu Cys Gly Ser Arg Gly Leu Pro Leu Thr Arg Leu Tyr Leu Thr
210 215 220

Ile Leu Leu Thr Val Leu Val Phe Leu Leu Cys Gly Leu Pro Phe Gly
225 230 235 240

Ile Gln Trp Phe Leu Ile Leu Trp lle Trp Lys Asp Ser Asp Val Leu
245 250 255

Phe Cys His Ile His Pro Val Ser Val Val Leu Ser Ser Leu Asn Ser
260 265 270

Ser Ala Asn Pro Ile Ile Tyr Phe Phe Val Gly Ser Phe Arg Lys Gln
' 275 280 285

Trp Arg Leu Gln Gln Proc Ile Leu Lys Leu Ala Leu Gln Arg Ala leu
290 295 300

Gln Asp Ile Ala Glu Val Asp His Ser Glu Gly Cys Phe Arg Gln Gly
305 310 315 320

Thr Pro Giu Met Ser Arg Ser Ser Leun Val
: Page 14




<210> 37 <211> 30 <212> DNA 16 26 28 28 28 Page 20 25JUN2004 21 <213>
Artificial <220> <223> Novel Sequence <400> 37 gcagcagaca atggccacg; N 7004
ggaagt caga <210> 38 <211> 30 <212> DNA <213> Artificial <220> < Sw
Novel Sequence <400> 38 tgagcaggtt ggtdaggttg cgcagtttct <210> 39 <211> 22
<212> DNA <213> Artificial <220> <223> Novel Sequence <400> 39 tttcctggct
cttgacaatg ac <210> 40 <211> 19

325 330
<210>» 25
<2il> 371
<212> PRT

~no-

<Z13> Homc sapiens
<400> 25

Met Pro Ala Asn Phe Thr Glu Gly Ser Phe Asp Ser Ser Gly Thr Gly
1 5 10 15

Gln Thr Leu Asp Ser Ser Pro Val Ala Cys Thr Glu Thr Val Thr Fhe
20 25 30

Thr Glu Val val Glu Gly Lys Glu Trxp Gly Ser Phe Tyr Tyr Ser Phe
35 40 45

Lys Thr Glu Gln Leu Ile Thr Leu Trp Val Leu Phe Val Fhe Thr Ile
50 55 60

Val Gly Asn Ser Val Val Leu Phe Ser Thr Trp Arg Arg Lys Lys Lys
63 70 75 80

Ser Arg Met Thr Phe Phe Val Thr Gln Leu Ala Ile Thr Asp Ser Phe
85 90 95

Thr Gly Leu Val Asn Ile Leu Thr Asp Ile Ile Trp Arg Phe Thr Gly
100 105 110

Asp Phe Thr Ala Pro Asp Leu Val Cys Arg Val Val Arg Tyr Leu Gln
115 120 125

Val Val Leu Leu Tyr Ala Ser Thr Tyr Val Leu Val Ser Leu Ser Ile
130 : 135 140

Asp Arg Tyr His Ala Ile Val Tyr Pro Met Lys Phe Leu Gln Gly Glu
145 150 155 160

Lys Gln Ala Arg Val Leu Ile Val Ile Ala Trp Ser Leu Ser Phe Leu
165 170 175

Phe Ser Ile Pro Thr Leu Ile Ilie Phe Gly Lys Arg Thr Leu Ser Asn
180 185 190

Gly Glu Val Gln Cys Trp Ala Leu Trp Pro Gly Asp Ser Tyr Trp Thr
155 200 205

Pro Tyr Met Thr Ile Val Ala Phe Leu Val Tyr Phe Ile Pro Leu Thr
210 215 220

Ile Ile Ser Ile Met Tyr Gly Ile Val Ile Arg Thr Ile Trp Ile Lys
225 230 235 240

Ser Lys Thr Tyr Glu Thr Val Ile Ser Asn Cys Ser Asp Gly Lys Leu
245 250 255

Cys Ser Ser Tyr Asn Arg Gly Leu Ile Ser Lys Ala Lys Ile Lys Ala
260 265 270D

Page 15




<212> DNA <213> Artificial <220> <223> Novel Sequence <400> 40

tccacttgtg ttcttgccec <210> 41 <211> 1612 <212> DNA <213> Hono sapienﬁaﬁ%
30 22 19 <400> 41 cagtgagccg agatggtgcc attgcactct agcctggggc aacagddbé 04
gactccatct 60 ccaaaaaaaa aaggccattc tgHlggatcaa ggcaccacta gcaacaggga
gccccatggg 120 tctcagaccc tctccccaca tctcctggtc cctgeccccca cctggegtac
agggaccagc 180 cccacggaag gctcttgagg ccaggtaacc atggggaggg gaggaat ggg
gacaccttcc 240 Pace 21 2 5 JUN 2004 22 tcctgagtgt cttagggaag agaagcttag

gt caggt ggt*t &g gf# 0" aetgagadas %&L%gﬁf‘c?@cgée &Ygg%@ggfe gerfaccat tcc
cttggtcacc cacccagctc tcatctcccc t gat gt gggg éﬁqagcaggg ggcat ggatt

cct gagccceragget aacku iHeghggtiit AL0asp0Rg0B0Cat, GRAU0BYAGAY Agcgagcaga
acacactcct geagcatccc ctggccccss 480 (gccccat gatoggagcccaga gaagct ggac
agcacgt ggg ggccgccaac cgcccagg 540 acgat tggc cttcaacctc atcatcctgt
ccctcaccg?&%%ﬁ@c@%@ﬁﬁg g@{?dﬁé B0 V2t Fg%ﬁp & tgdgbtagee Eect ggct ge
t cagctccaa tgtctacaga aaccccitcg 660 ccatctdcct cctggacgtg d@ctgcgcgg
at ct cat ct te£ akh 099Gt 8Ca CAGAhEGYGY ¥0 11608 CEILCOE1 GIACELQGLY £Raggccgyc
tggacttccc gggcttcgtg camgaccagcc 780 tggoaacgct gcgcttctse tgctgcatcg
t gggcctgag tctcctggcg gccgtcagcg 840 tggagcagtg cctggeccgec ctcttcccag
cct ggt act Lb?@ﬁcﬂ5t§§gé§§cﬁﬁ%g%8 @BU%E?%?EC%Hb?@PﬁEFg géé'HFcacctggg
ccctctgeet gctgetgcac ctgcectgetca 960

Phe Arg Glu Arg Thr Glu Arg His Glu Met Gln Ile Leu Ser Lys Pro
355 360 365

Glu Phe Ile
370

<210> 26

<211> 393

<212> PRT

<213> Homo sapiens
<4D0> 26

Met Glu Thr Thr Met Gly Phe Met Asp Asp Asn Ala Thr Asn Thr Ser
1 5 10 15

Thr Ser Phe Leu Ser Val Leu Asn Pro His Gly Ala His Ala Thr Ser
20 25 30

Phe Pro Phe Asn Phe Ser Tyr Ser Asp Tyr Asp Met Pro Leu Asp Glu |
Asp Glu Asp Val Thr Asn Ser Arg Thr Phe Phe Ala Ala Lys Ile Val
50 55 60

Ile Gly Met Ala Leu Val Gly Ile Met Leu Val Cys Gly Ile Gly Asn
65 70 75 80

Phe Ile Phe Ile Ala Rla Leu Val Arg Tyr Lys Lys Leu Arg Asn Leu
85 90 ) 85

Thr Asn Leu Leu Ile Ala Asn Leu Ala Ile Ser Asp Phe Leu Val Ala
100 105 110

Ile Val Cys Cys Pro Phe Glu Met BAsp Tyr Tyr Val Val Arg Gln Leu
115 120 125

Ser Trp Glu His Gly His Val Leu Cys Thr Serxr Val Asn Tyr Leu Arg
130 135 140

Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala Ile Ala Ile
145 150 155 160
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gcggcgect g cacccagttc
tggtggcage ggtgetgetg
t gct gct gcg ggt ggagcga
tcctcctcac CgtCCtCCtC
cccggaacct gctct ggtac
ccgtgcact g cgcggccaag cccgtcgtct acttctgect gggcagtgcc cagggccgea
ggct gece Spcg‘é% Yggte dréchycday '&icf”@‘gg Qd“@gg@bgf@a“&tcf“ gygccg
t cagggagac ctcccgecgg ggéct ggt gg acat agcagc ctgagccctg ggdtccccga
ccccagcet geLrAgeE RGOt Aggcaagans Akgasgved-ganaotagt &.098t Gagagy

ct ggggccag ccggacct ggo aggaggcctt ggt ggmt gac ccggt cat gtsoget gt caaag
ttgtgaccct. tggtctggag cat gaggctc ccct gaaa gg

t
< saortedie ers M oy i TRAGYS B Vat ser
Y

Ile Ala Lev Pro:bfy Ala Thr Qu Asp 1 5 10 15%Ser 11e Ser

ttcggggagce
gct ct gct gt
ggcccccagce
ttcctcttct
at cccccact

ccagccgcca
gtt gcaccat
ggcccccacce
gcggcktgce
acttctacca

cttgtgcecgg
gt gt ggggce
ccggggcettc
cttcggcatc
cttcagcttc

acgct gt ggc
agccttatgc
cct gggctca
t act ggct gt
ct cat ggccg

1020

12500 2004

1200
1260
1320
1380
1440
1500
1560

1612 <210> 42
A& dliasp Ay Al a
Lys Lys

Arg Pro Phg €y 8r el Gkl SydHise Gk &41612%1251 R0 1P398 282 12 JUN 2004

Gy Ala Pro Zrp Val
Pro Hs Leu Ala Tyr Ar
&y G
Y Lys Arg Ser

Gy Asn
80 Leu G

110 Leu Ser

Arg

Arg

Ile

Ile

305

Leu

Ile

Phe

Lys

Glu
385

Ser

Glu Leu

Lys

Leu

290

Val

Thr

Zsn

Lys

Ser

370

Glu

<210>
<211>
<212>
<213>

<400>

Arg
275

Thr

Arg

Ala

Thr

Lys

355

Ser

Val

27
389
FRT
Homo

27

Ser Asp PeosLeu Pro Thr SeeadPro Ay Pro Cys
Leu Leu Axg Pro
> L éhe By Sk Sval
a Su Gy @y Asn G*A Arg 85
95 Gy VapneSen1 I8k BFP vAh gvMakn SefetPEir BBe Ris0rdy B SefrPEe Far G n

a Gy Ay Mt 2sp Ser Al a

B¢

Trp
260

Len

Asp
Phe
Leu

340

Ile

Asp

5.8

Leu

Pro Lewabt Trp

n Pro Hs Ay
A QY RS IThr
y An Va

Ay

Phe Lys Ala Val

Arg

Tyr

Fhe

Tyr

325

Cys

Met

Asp

Cys

sapiens

Met Gly Phe
1

"Ser Val Leu

Phe Ser Tyr

Met Asp

s Pro

Ser Asp

Cys

Val

Phe

310

Ile

Phe

Leun

Leu

Ile
390

Asp

His

Tyr

Arg
Len
285

Pro

Asn
Gly

Asp

Arg
280
Cys
Thr
Glu
Thr
His
360

Leu

Leu

Ala

Ala

Met

G y28
Pro Gly Phe

A«gl

Php

Gln Thr Glu

265

Lys

Trp

Val

Cys

Val
345

Trp

Lys

Lys

Thr

His
25

Pro

Thr

Ala

Phe

Ile

330

Lys

Lys

Thr

Val

FPro

Val

315

Ala

Asn

Ala

Ile

Leu

Phe

300

Lys

Met

Asp

Ser

Gly
380

Val

285

Tyr

Glua

Ser

Thr

Tyr
365

Met

Asn Thr Ser Th

10

Ala Thr Ser FPhe

270

Leu
Gly
Lys
Asn
val
350

Asn

Pro

Ser

Gln

Met

Phe

EBis

Ser

335

Lys

Gly

Ala

Phe Leu

15

Ile

Cys

Thr

Tyr

320

Met

Tyr

Gly

Thr

Proc Phe Asn

30

Leu Asp Glu Asp Glu Asp Val
Fage 17

35 40
50 55
65 70

Lys
23
45
60
75
90

100 105




115 120 125 Pro Asp Ser Thr Val Val Val Tyr Arg Gy Ile Arg Arg Gu Ser Gu
130 135 140 G n Asn Thr Leu Leu G n H's Pro Leu Ala Pro Arg Pro Met I\/bt A u
145 150 155 160 Pro Axg Gu Ala Ay Gn Hs Val Gy Ala Ala Asn QY WH 8n
AQu 165 170 175 Asp Val Ala Phe Asn LB Ile Ile Leu Ser Leu Thr Qu Ay
Leu Ay 180 155 190 Leu Ay Gy Leu Leu Ay Asn Ay Ala Val Leu Trp Leu
Leu Ser Ser 195 200 205 Asn Val Tyr Arg Asn Pro Phe Ala Ile Tyr Leu Leu
Asp Val Ala Cys 39210 215 220 Al a p Leu Il e Phe Leu Gy Cys His Mt Val
Aa lle Val: Bt 43Par228.:280 235 240akeu beth Ghi: Gy A9 ubfUnASP Phe Pro
Ay Phe Val Gon Thr Ser Leu 245 250 255 °Ala Tho Leu Arg Phe Cys Tyr Ile
Val Gy Leu Ser Leu Leu Ala Ala 260 265 270 Val Ser Val Gn GI n Cys Leu

Al a Al a Lefr Pré Ervo IAF d%Fr c“Jl'Q"r'i1 Seis G27512800 085~ Ghs A PArgiPro Arg His
Leu Thr Tht Cys Val Cys Al&°Leu Thr Trp 256° 295 300 Ala Lel?®ys Leu Leu
Leu H's Leu baw bauuSerad ¥o2u Qs T8 A3m395, 310 445,320 Bne Phe Oy
GQu Pro Sex Arg H s Le s Arg Thr Leugbrp Leu Val 3255330 335 Ala Al a
Val Leu Leu Ala Leu Leu Cys Cys Thz Met Cys Ay Ala Ser Page 23 2 5 JUN
2004 24 34Yr 345 I3moleelpelle Sar 1w Eew IRPgVa\}aIAlGI}eAV% &y o Gn Arg Pro
Pro Pro 100 105 1

Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gln Leu Ser Trp Glu His
115 _ 120 125

Gly His Val Leu Cys Thr Ser Val Asn Tyr Leu Arg Thr Val Ser Leu
130 135 140

Tyr Val Ser Thr Asn Ala Leu Leu Ala Ile Ala Ile Asp Arg Tyr Leu
145 150 155 160

Ala Ile Val His Pro Leu Arg Pro Arg Met Lys Cys Gln Thr Ala Thr
165 170 175

Gly Leu Ile Ala Leu Val Trp Thr Val Ser Ile Leu Ile Ala Ile Pro
18¢C 185 150

Ser Ala Tyr Phe Thr Thr Glu Thr Val Leu Val Ile Val Lys Ser Gln
195 200 205

Glu Lys Ile Phe Cys Gly Gln Ile Trp Pro Val Asp Gln Gin Leu Tyr
210 215 220

Tyr Lys Ser Tyr Phe Leu Phe Ile Phe Gly Ile Glu Phe Val Gly Pro
225 230 235 240

Val Val Thr Met Thr Leu Cys Tyr Ala Arg Ile Ser Arg Glu Leu Trp
245 250 255

Fhe Lys BRla Val Proc Gly Phe Gln Thr Glu Gln Ile Arg Lys Arg Leu
260 265 270

Arg Cys Arg Arg Lys Thr Val Leu Val Leu Met Cys Ile Leu Thr Ala
275 - 280 285

Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr Ile Val Arg Asp
290 295 300

Phe Phe Pro Thr Val Phe Val Lys Glu Lys His Tyr Leu Thr Ala Phe
305 310 315 320

Tyr Ile Val Glu Cys Ile RAla Met Ser Asn Ser Met Ile Asn Thr Leu
325 330 335%

Cys Phe Val Thr Val Lys Asn Asp Thr Val Lys Tyr Phe Lys Lys Ile
340 "345 350

Page 18




355 360 365 Arg Gy Phe Pro Ay Leu |lie Leu Leu Thr Val Leu Leu Phe Leu Phe
370 375 380 Cys Ay Leu Pro The Gy Ile Tyr Trp Leu Ser Arg Asn Leu S.dUN 00p
385 390 395 400 Tyr Ile Pro His Tyr The Tyr Hi s Phe Ser The Leu Met Ala Al a
Val 405 410 415 His Cys Ala Ala Lys PI% Val Val Tyr Phe Cys Leu @y Ser
Ala Gn 420 425 430 Ay Arg Arg Leu Pro Leu Arg Leu Val Leu Gn Arg Ala
Leu Ay Asp 435, 440 445 u Ala Qu Leu Ay Al a Val Ar% G u Thr Ser Arg
Arg Gy LEEEVEY Lewgiisstrmeys Ads g%% TRF &R & WGAY% &%y SPFotPro Thr Pro
ANa Ala Ala Pro VAl 465 470 475 Arg Gn Qu Asp Val dy Lys Val

Val Gy SekpGet AR duyL A anr 485 480 vE95 ek Arrgr T, 1P vAE Onf g Pro Trp
Trp Val Thr A7 Ser Cys Ala Va7s 500 505 510 LwysoVal Val Thr Leu Ay Leu
GQu Hs Qu Ala Pro Leu Gy Gy Ser 515 520 525 Trp Lys 530 <210> 43
<211> 161§§S<121f2§3“€)|‘@&u<%3153> Hono sapi ens <400> 43 cagtgagccg agat ggt gcc
attgcactct 3gcct ggggc aacagagcca gactccatct 60 ccaaaaaaaa aaggccattc

t gaggat caazggcaegact a gcaacaggga gccccatggg 120 tctcagaccc tctccccaca

t ct cct ggt e2eTt gecccca cct ggegt ac agggaccagc 180 cccacggaag gctcttgagg
ccaggt aacc2adtyggdaggg gaggaat ggg gacaccttcc 240 tcctgagtgt cttagggaag
agaagct t ag2gtcagyr 1Fg§t’g’§§f§g€a aat gagagag 300 gggtctcctc ctggagggtc
tcaccattcg,ghs gggcacc cacccaactc tcatctcccc 360

Ala Pro Arg Thr Pro Gly Gly Arg Arg
1 5

<210> 28

<211l> 27

<212> DRN2&

<213> Artificial

220>
<223> Novel Sequence

<400> 28
ttcaaagett atggatcecaa ccaccee . 27

<210> 30

<211> 32

<212> DNA

<213> Artificial

<220>
<223> Novel Seguence

<400> 30
ttcactcgag ctacaccaga ctgcttcteg ac 32

<210> 31

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Novel Seguence

<400> 31
taggcacagg tcatcacag 15

<210> 32

<Z21li> 1B

<212> DHNA

<213> Artificiel
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t gat gt gggg aggagcaggg ggcatggatt cctgagcccc agactcaact gttgtggttt 420
acaggggcat caggagagag agcgagcaga acacactcct gcagcatccc ctggccccce 480 JUNaijes
24 25 2 5 JUN 2004 gccccatgat ggagcccaga gaagctggac agcacgtggg ggccgccaac
ggcgcccagg 540 aggatgtggc cttcaacctc 3 catcctgt ccctcaccga ggggcet cggce
ctcggtgggc 600 tgctggggaa tggggcagtc ctctggctge tcagctccaa tgtctacaga
aaccccttcg 660 ccatctacct cctggacgtg gcctgcgecgg atctcatctt ccttggcetge
cacat ggtgg,20 ccatcgtccc cgacttgctg caaggccggce tggacttccc gggcttcgtg
cagaccagcez2M0 pdQacaagsate gcgcttcttc tgctacatcg tgggectgag tctcctggeg
gccgtcagcg 840 tggagcagtg cctggccgec ctcttcccag cctggtactc gtgccgecge
ccacgccaceid®™R0 3% gaccacctg tgtgtgecgec ctcacctggg ccctctgect getgcetgecac

ct gct get chEIBO9C%c §§8FRIEAg cacccagttc ttcggggage ccagccgeca cttgtgeceydy |
acgctgtggc 1020 tggtggcagc ggtgctgcectg gectctgetgt gttgcaccat gtgtggggcec
agcctt at ge>1138033 t gct gct gcg ggt ggagcga ggcccccagc ggcccccacc ccggggcettc
cctgggct cae1ht40z26 t cct cctcac cgtcctcecctce ttectcttct gecggectgec cttcggeatc

t act ggct gtz1200DNA ccggaacct

ct cat ggcctFiBze0Prtdégttdact g

cagggccgeg,. 1,320 ggctgeccect
ct g9999cCgr2b380ys6a809R
ggggccccga 2440
gggccagagerdps0033 ct

gagc
ccccagct gc

gct ct ggt ac
cgcggccaag
ccggcet ggt c
ctcccgecgg
agcccccgtg
ccggacct gg

atcccccact
cccgt cgt ct
ct ccagcgag
ggcct ggt gg
aggcaagagg
aggaggcctt

acttctacca
acttctgcct
ccct gggaga
acat agcagc

cttcagcttc
gggcagt gcc

cgaggctgag
ct gagccctg

gtgacg-tggg gaaggtggtg

ggt gggt gac ccggt cat gt

ggggccag
gct gt caaagfFcry689cq Fg‘f’g’%&é‘é’f §§t¢t ggag cat gaggct c ccct gggagg cagct ggadka gg
1612 <210> 44 <211> 311 <212> PRT <213> Hono sapi ens <400> 44 Met Met Qu
Pro Arg GuupAlazgldy G n Hs Val Ay Ala Ala Asn Ay 1 5 10 15 Ala @ n du
Asp Val Akmi1PhezéAsn Leu Ile Ile Leu Ser Leu Thr Gu 20 25 30 Ay Leu Ay

Leu.Gy C¥§/12I2euDTLPeu Gy Asn Ay Ala Val Leu Trp Leu
<213> Artificial

<220>
<223> DNovel Sequence
<400> 34

gtagatgagg gggttgatgg cactattc 28

<210>
<211>
<Z12>
<213>

35

28

DNA
Artifieial

<220>
<223> DNovel Sequence
<400> 35

cctgatcata tttgggaaga ggacactg 28

<Z210>
! <211>
<212>
<213>

36

28

DNA
Artificial

<220>
<223> Nowvel Seguence
<400> 36

gatagcecttg atttttgect ttgagatg 28

<210>
<211>
<212>

37
30
DNA
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35 40 45 Leu Ser Sex Asn Val Tyr Arg Asn Pro Phe Ala Ile Tyr Leu Leu Asp
50 55 60 Page 25 26 Val Ala Cys Ala Asp Leu Ile Phe Leu Ay Cys H| 5\/@ m
Ala lle 65 70 75 80 Val Pro Asp Leu Leu A n Ay Arg Leu Asp Phe Pro

Phe Val @n 85 90 95 Thr Sex Leu Ala Zhr Leu Arg Phe Cys Tyr Ile Val Gly
Leu Ser Leu 100 105 110 Leu Ala Ala Val Ser Val GQu dn Cys Leu Ala Al a
Leu Phe Pro Ala 115 120 125 Trp Tyr Ser Cys Arg Arg Pro Arg Hi's Leu Thr
Thr Cys Val3tySraisiciedo 135 140 Leu Thr Trp Ala Leu Cys Leu Leu Leu Hi s
Leu Leu Ley,Ser Gy Ala 145 150 155 160 Cys Thr G n Phe Phe Ay Gu Pro
Her Arg I—,Jl2§3LeLhO(,\é§ e ddy Leu 165 170 175 Trp Leu Val Ala Ala Val Leu
Leu Ala Leu Leu Cys Cys Thr Met Cys 180 185 190 Ay Ala Ser Leu Met Leu
Leu Leu Argo¥alz?du Arg Ay Pro G n Arg 195 200 205 Pro Pro Pro Arg Ay
Phe Pro Q@Sp9t¥dpcR| g-49sgateu 9Fprotgabaleu Leu 210 215 220 Phe Leu PheddCys
Gy Leu Pro Phe Ay Ile Tyr Trp Leu Her Arg Asn 225 230 235 240 Leu Leu
Trp Tyr ld-ggPragH s Tyr Phe Tyr H s Phe Ser Phe Leu Met 245 25D 255 Al a
Ala Val Hizsi£ysoAla Ala Lys Pro Val Val Tyr Phe Cys Leu Ay 260 265 270
Ser Ala G2a2& YWNArg Arg Leu Pro Leu Arg Leu Val Leu Gn Arg Ala 275 280
285 Leu Gfﬁ%sﬁ“@gi%laé GQu Leu Gy-Ala Val Arg Qu Thr Ser Arg Arg

<220>
<223> Novel Sequence

<400> 38

tgagcaggtt ggtgaggttg cgcagtttcet 30
<21Q> 38

<211> 22

<212> DHNA

<213> Artificial

<Z20>

<223> MNovel Sequence

<400> 39

tttectggect cttgacaatg ac 22
<210> 40 ) .

<211> 19

<212> DNA

<213> Artificial

<220>

<223> Novel Sequence

<400> 40

tccacttgtg ttcttgece 19
<210> 41

<211> 1612

<212> DNA

<213> Homo sapiens

<400> 41

cagtgagccg agatggtgcc attgcactet agectgggge aacagageca gactcceatcet 60
Cccaaaaaaaa aaggcecattc tgaggatcaa ggecaccacta gcaacaggga gccccatggyg 120
tctcagacce tcteaecaca tetcctggte cctgocecca cctggeoghtac agggaccage 180

cccacggaag gctcttgagg ccaggtaacc atggggaggg gaggaatggg gacaccttcec 240
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290 295 3D0 Gy Leu Val Asp Ile Ala Ala 305 310 <210> 45 <211> 939 <212>
DNA <213> Honp sapiens 2 5 JUN 2004 <400> 45 at gat ggagc ccagagaagc
t ggacagcac gt gggggccg ccaacagcgc ccaggaggat 60 gtggccttca acctc TN 2004

cctgtr_cctc accgaggggc tcggcctcgg tgggzractg 120 gggaat gggg cagtcctctg
gctgctcagc tccaatgtct acagaaaccc cttcgccatc 180 Page 26 27 2 5 JUN 2004

tacct cct acgtg cctg cgcggatctc atcttccttg getgecacat ggtggecatc 24D
gtcccc. g gc‘é‘étg"ggﬁ‘i‘?@gé?wtf‘? EEHHGEEC t'cgraefacaTa@geeIazgca 00
acget 9693} &9{4&{:99@@ g@&@&@g&%tfewa&%&gcé%%%gggac%t 9&%%9%&%9 i
cagt gcct gg SGCgeect it eetagectgg tact cgtyce gecgeceacy ccacetgace

acct gt gt gigageormet eamgei GRYCECitygh gt icgbigect gRacctiget gedeageagc 480
gcctgcaccc agttcttcgg ggagcccagc cgccacttgt gccggacgct gtggetggtg 540

gcagcggt E2088IGE cFrI9=gRIR @sf@sca@%a@@gfg%tgc@w@ea@w FERIGEEYTL g 600
ctgcgggt qg . @9&&%9%&%&9&%%9%&%% glg%‘?ﬁg gc tcct ctcatcctc %%

ctcaccgt cc tcctottect cttctgegyc ¢ ac gt cctgg

aacct gct ciggggdiagat ceeasacdaat &&ctagﬁaﬁbtmcgstgggqaeéﬁgcggﬁdggegﬁcg 784bo
cactgcgcgg ccaagcccgt cgtctacttc tgcctgggca gtgcccaggg ccgcaggcetg 840

cccct ccgd@ctgEReeet Ewggeﬁg%fgeg%ﬁqgcgg%g&emaeﬁg:&gé@mg BRRCEFEgg FOO

Sa9aCc! S SEEARIOCLl ISl ARIERLA BEANEEL B0 TRl U,

d Yy Al a ﬁHdﬁté@HtcSEégacttgctg caaggcececgge tggacttcecce gggettcecgtg czgaccagee 780
tggcaacgct gegottcttc tgctacateqg tgggectgag tctcoctggocg gecgtcageg B40 ‘
tggagcagtg cctggecgec ctcttcocecag cectggtacte gtgecgecocge ccacgeccacco 800
tgaccacctg tgtgtgcgceec ctcacctggg ccctotgect gectgetgecac ctgetgetca 960
gecggegectg cacccagtte ttcggggage ccagecgeca cttgtgecgg acgetgtgge 1029
tggtggcage ggtgctgetg gectetgectgt gttgcaccat gtgtggggec agecttatge 1080
tgetgetgeg ggtggageoga ggcccocadoc ggoccccace ceggggette cctgggetcea 1140
tcctectcac cgtectecte tteetecttet geoggectgee ctteggeate tactggetgt 1200
ccoggaacct getctggtac atccceccact acttetacca cttcageottc cteatggecg 1260
ccgtgcactg cgeggccaag ccogtegtet actbtetgoct gggecaghgeo cagggeocgca 1320
ggctgecect ceggetggte ctccagecgag cgetgggaga cgaggctgag ctgggggeeg 1380
tcagggagac ctcccgeccgg ggcctggtgg‘acatagcagc ctgﬁgccctg gggcceocccga 1440
cceceagectge agececcoegty aggcaagagyg gtgacgtggg gaaggtggtg gggtcagagg 1500
ctggggccag ccggacctgyg aggaaggcett ggtggétgac ccggtcatgt gotgtcaaag 1560
ttgtgacccet tggtctggag catgaggetce ccctgggagg c§gctggaaa ag 1612
<210> 42
<211> 530
<212> PRT
<213> Homo sapiens

<400> 42

Val Ser Arg Asp Gly Ala Ile Ala Leu Pro Gly
1 5 10

Ala Thr Glu Pro Asp
15

Ser Ile Ser Lys Lys Lys Arg Pro Phe Gly Ser Arg His His Gln Gln
20 25 30
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1510 15 Ala @dn Gu Asp Va
20 25 30

35 40 45
50 55 60
65 70 75
Gln 85
Leu 100
Pro Al a
Arg H's
Leu Leu
the Ay
.Ala Al a
Ser Leu
Pro Pro
Phe Leu
235 240
245 250

Leu Ser
Val
80 Val

90 95 Thr

Th A30eas iR

Leu Thr
Lege Hiis
3 u A

u
et o8t
Arg Ay
Pheu Gry
Leu Leu

Zé?y val

Leu Ser

Pro Asp

130
Gln
145

Asn
Pro Arg
Asp val
Leu

Gly

Val
210

Asn

Ala
225

Asp

Leu Len

Ala Thr

Val Ser

Cys Arg

250

Alg
305

Leu
Phe Phe

Ala Ala

Gy Leu dy Leu Ay Ay Leu Leu Ay Asn Ay Al a Val

Ala Phe Asn Leu Ile Ile Leu Ser
Leu
Leu

Ser Asn Val Tyr Arg Asn Pro Phe Ala Ile Tyr

Ala Cys Ala Asp Leu lie Phie Leu Ay Cys His Met Val

Leu Thr

Gu
rpJiN:2004
Leu Asp
Ala lle

Pro Asp Leu Leu @n Ay Arg Leu Asp Phe Pro Ay Phe Val

Ser Leu Ala Thr Leu Arg Phe Cys Tyr IIe Val
é%l

B’ 5% % Sdoio T R S A g

Er g
Thr Cys Val Cys Ala 130 135 140 Leu Thr Trp Al a
Leu Aleurrear$eyspGidn Aka Hit481 vl B0g IFn 160 a0y serbhr

Ser Arg His L& Cys Arg Thr Le&C 165 170 175 Trp
e Ve 180 165 90
P e G udte At R P I e e Steey

Phe Pro Ay Leu Ile Leu Leu hr Val Leu Leu 210
Fsy Areusd?r el yCGEdn WMhEe Alyrcily plieilySesn ALg AN

Gy Leu Ser

Phe
Pro
Cys
Phe
Val
Al a
Pro
220
230

Leu
Arg
Leu
Adn
Leu
dy
205
215
225

Trp Tyr831e Pro His Tyr $he Tyr His the Sér Phe Leu Met

Ser Ser Trp Arg Val Ser Pro
100 . 105

Phe Pro Trp Ser Pro Thr Gln

110
Leu Ala

Ser Pro

115

Met Trp Gly
120

Gly Gly Gly Met Ser Ala

125

Asp

Thr Val Val Val

135

Ser Tyr Arg Gly Ile Arg Glu

140

Arg Ser Glu

Thr Gln

150

Ala Pro

155

Leu Leu His Pro Leu Arg Met Met Glu

160

Pro

Glu Ala Gly Gln His Val

165

Gly Rla

170

Ala GIn

175

Asn Gly Glu

Ala Phe

180

Asn Leu Ile Ile Leu Ser Leu Thr Glu Leu

185

Gly
120

Gly

Gly
185

Leu Leu Gly Asn Gly Val Leu Leu Ser Ser

200

Leu
205

Trp

Fhe
215

Tyr Asn Pro Ala Ile Leu Leu Asp Val Ala

220

Tyr Cys

Ile Phe Val

235

Leu His Ala Val Pro

230

Leun Gly Cys Met Ile Asp

240

Phe Val Gln Ser Leu

255

Gln Gly Arg Leu Phe Pro

245

Asp Gly

250

Thr

Phe Ile val

265

Leu Ala Ala

270

Leun Arg Leu Leu

260

Cys Tyr Gly Ser

Val
275

Glu Gln Leu Ala

280

Cys Ala Phe Ala

2B5

Leu Pro Trp Tyr Ser

Leu Thr Thr Val

285

Arg Pro Arg His Cys Cys Ala Leu Thr

Trp
300 '

bla Thr Gln

320

Ser
315

Leun Leu Leu Leu

310

Cys Leu Leu Gly Cys

Gly Glu Thr Lieu Val

335

Pro Ser lLeu Len

325

g His Cys

330

Arg Trp

Val Leu Leu Ala Leu Cys Cys Thr Met Cys BRla Ssx
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Ala Ala Val Hs Cys Ala Ala
270 Ser Ala G@dn dy Arg Arg
2B0 285 Leu Ay Asp Au Al a

Lys Pro Val Val Tyr Phe Cys Leu Ay 260 265
Leu Pro Leu Arg Leu Val Leu A n Arg A
GQu Leu Ay Ala Val Arg Gu Thr Ser Arzg5 i@gm‘

290 295 300 Ay Leu Val Asp Ile Ala Alad 305 310 <210> 47 <211> 22 <212>
DNA <213> Artificial <220> <223> Novel Sequence <400> 47 ctgagcatgg
atccaaccac cc <210> 48 <211> 29 <212> DNA <213> Artificial <220> <223>

Novel Scgut: nce <4004°48 ctctacacca é?fbt gcttct ccSaca?ci_’ﬁ_c 22 29 Page 2B 2 5
JUN 2004 23, 32102 #en Kkl Rrd Va1 @IPR-PMYy 591870 ALl B LRl 55220>

355 360 365
Arg Gly Phe Pro Gly Leu Ile Leu Leu Thr Val Leu Leu Phe Leu Phe
370 375 80
Cys Gly Leu Pro Phe Gly Ile Tyr Trp lLeu Ser Arg Asn Leu Leu Trp
385 350 395 400
Tyr Ile Pro His Tyr Phe Tyr His Phe Ser Phe Leu Met Ala Ala Val
405 410 41%
His Cys Ala Ala Lys Pro Val Val Tyr Phe Cys Leu Gly Ser Ala Gln
420 425 430
Gly Arg Arg Leu Pro Leu Arg Leu Val Leu Gln Arg Ala Leu Gly Asp‘
435, 440 445
Glu Ala Glu Leu Gly Ala Val Arg Glu Thr Ser Arg Arg Gly Leu Val
450 455 460
asp Ile Ala Ala ala Leu Gly Pro Pro Thr Pro Ala Ala Ala Pro Val
465 470 475 480
Arg Gln Glu Gly Asp Val Gly Lys Val Val Gly Ser Glu Ala Gly Ala
485 490 485
Ser Arg Thr Trxp Arg Arg Pro Trp Trp Val Thr Arg Ser Cys Ala Val
500 505 510
Lys Val Val Thr Leu Gly Leu Glu His Glu Ala Pro Leu Gly Gly Ser
515 520 525
Trp Lys
530
<210> 43
<211> 1612
<212> DNA
<213> Homo sapiens
<400> 43
cagtgagccg agatggtgcc attgcacitct agcetgggge aacagagcca gactccatcet 60
ccaaaaaaaa aaggccattc tgaggatcaa ggcaccacta gcaacaggga gocccatggg 120
tctcagacce tctcoceccaca tcecteccoctggtc cctgccccca cotggegtac agggaccage 180
cccacggaag gctcttgagg ccaggtaacce atggggaggg gaggaatdagg gacaccttcee 240
tecctgagtgt cttagggaag agaagcttag gtcaggtgge tgagggtgga aatgagagag 300
gggtctccte ctggagggte fcaccattee cttggtcacc cacccaacte tecatctoceoe 3860
tgatgtaggcy aggagecaggg ggcatggatt cctgagecce agactcaact gttgtggttt 420
acaggggcat agcgagcaga acacactect gcagcatcce ctggeccccee 480

caggagagag
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<223> Novel Sequence <400> 49 agat ggagac caccatgggg ttcat <210> 50

30 <212> DNA <213> Artificial <220> <223> Novel Sequence <400> 50

gggttatttt agtctgatgc agtccacctc <210> 51 <211> 35 <212> DNA 33}?@dnm‘
a

<211>

Artificial <220> <223> Novel Sequence?%x400> 51 gatcgaattc atgat
ccagagaagc tggac <210> 52 <211> 34 <212> DNA <213> Artificial <220>
<223> Novel Sequence <400> 52 gatcctcgag tcaggctgct atgtccacca ggcc <210>
53 <211> 20 212> DNA  <213> A{t|f|0|al <220> ' <223> Novel Sequence
<400> 53 cccatga ggagcccaga gaag agcacgtggg ggccgccaac ggcgceccagg 540
aggatgtggc cttcaacctc atcatcctgt ccetcaccga ggggetegge cteggtgagc 600
tgctggggaa tggggcagte ctctggetge toagetceza tgtctacaga aacececttcog 660
ccatctacct cctggacgtg gectgegegg atctecatctt ccottggectge cacatggtgg 720
ccatcgteec cgacttgetg caaggeccgge tggacttcce gggottegtg cagaccagece 780
tggcaacget gcgettette tgctacateg tgggectgag tetcctggeg gecgtcageg B840
tggageagtg cctggeegee ctetteeccag cotggtacte gtgoegcocge ccacgocace 200
tgaccacctg tgtgtr;:;c:gcc ctcacectggg ccctetgect getgetgecac ctgectgetea 860
gcggegectg cacccagtte ttecggggage ccagecgeca cttgtgeegg acgetgtgge 1020
tggtygcagc ggtgctgctg geteotgetgt gttgecaccat gtgtggggec agcoccttatge 1080
tgctgectgeg ggtggagega ggoccccage ggcoccecccace ccggggoettc cctgggetea 1140
tcectecetcac cgtecteocte ttectettcet goggectgee cttcggeatc tactggetgt 1200
ccecggaacct gctctggtac atcceccact acttctacca Ettcagcttc ctcatggeeg 1260
ccgtgcactg cgcggeccaag cecgtegtet acttctgect gggecagtgcc cagggccgca 1320
ggctgcecect ccggotggtc ctccagcgag cgcoctgggaga cgaggetgag ctgggggeog 1380
tcagggagac ctcccgeoccgg ggocctggtgg acatagrcage ctgagecectg gggecoccga 1440
ccccagetge agccocccogta aggcaagagg gtgacgtggg gaaggtggtg gggtcagagg 1500
ctggggccag ccggacctgg aggaggcectt ggtgggtgac ccggtcatgt getgteaaag 1560
ttgtgaccect tggtctyggag catgaggcte ccctgggagg cagctggaaa gg 1612
<210> 44
<211> 311
<212> PRT
<213> Homo sapiens
<400> 44

Met Met Glu

1

Ala Gln Glu

Gly Leu Gly

35

Leu Ser Sex

50

Pro Arg Glu Ala Gly Gln His

5

Asp Val Ala Phe Asn Leu Ile

20

Asn Val Tyr Arg Asn Pro Phe

Leu Gly Gly Leu Leu Gly Asn
A0

55

val
10

Ile
25

Gly

Ala

1!
Gly Ala Ala Asn Gly

15

Leu Sexr Leu Thr Glu

30

Ala Val Leu Trp Leu

45

60
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acagccccaa agccaaacac 25 30 35 34 20 Page 29 2 5 JUN 2004 30 <210> 54
<211> 22 <212> DNA <213> Artificial <220> <223> Novel Sequence <400> 54
ccgcaggagc aatgaaaatc ag <210> 55 <211> 22 <212> DNA <213> ﬁgggnhggﬁl
<220> <223> Novel Sequence <400> 55 c2fgagcat gg atccaaccac cc >

<211> 29 <212> DNA <213> Artificial <220> <223> Novel Sequence <400> 56

GR tgcttct acatctc Page 30
ctctacac algﬁfa %ys Ala %gp Leu Ile Phg Leu Gly Cys His Met Vval RAla Ile
E5 70 75 80

Val Pro Asp Leu Leu Gln Gly Arg Leu Asp Phe Pro Gly Phe Val Gln
835 50 85

Thr Ser Leu Ala Thr Leu Arg Phe Cys Tyr Ile Val Gly Leu Ser Leu
100 105 110

Leu Ala RAla Val Ser Val Glu Gln Cys Leu Zla Ala Leu Phe Pro Ala
115 120 125

Trp Tyr Ser Cys Arg Arg Pro Arg His Leu Thr Thr Cys Val Cys Ala
130 135 140 ’

Leu Thr Trp Ala Leu Cys Leu Leu Leu His Leu Leu Leu Ser Gly Ala
145 150 155 160

Cys Thr Gln Phe Phe Gly Glu Pro Ser Arg His Leu Cys Arg Thr Leu
165 170 175

Trp Leu Val Ala Ala Val Leu Leu Ala Leu Leu Cys Cys Thr Met Cys
180 i85 130

Gly Ala Ser Leu Met Leu Leu Leu Arg Val Glu Arg Gly Prc Gln Arg
185 200 205

Pro Pro Pro Arg Gly Phe Pro Gly leu Ile Leu Leu Thr Val Leu Leu
210 215 220

Phe Leu Phe Cys Gly Leu Pro Phe Gly Ile Tyr Trp Leu Ser Arg Asn
225 230 235 240

Leu Leu Trp Tyr Ile Preo His Tyr Phe Tyr His Phe Ser Phe Leu Met
245 250 255

Ala Ala Val His Cys Rla Rla Lys Pro Val Vval Tyr Phe Cys Leu Gly
260 265 270

Ser Ala Gln Gly Arg Arg Leu Pro Leu Arg Leu Val Leu Gin Arg -Ala
275 280 285

Leu Gly Asp Glu Ala Glu Leu Gly Als Val Arg Glu Thr Ser Arg Arg
250 285 300

Gly Leu Val Asp Ile Ala Ala
305 310

<210> 45

<211> 939

<212> DNA

<213> Homo sapiens

<400> 45
atgatggagc ccagagsagc tggacagcac gtgggggccyg ccaacagegce ccaggaggat 63

gtggcecttca acctcatcat cetgtceete accgagggge tcggectegg tgggetoctg 120

gggaatgggg cagtcactetg getgetcage tccaatgtet acagaaacce cttegecatce 180
Page 26




22 22 29

tacctectgg
gtceccegact
acgectgeget
cagtgectgg
acctgtgtgt
gcctgecaccc
gcagcggtge
ctgcgggtag
ctecaccgtce
gacctgctcet
cactgcgegg
cccctecgge
gagacctccc
<210>
<211>

<212>
<213>

46
311
PRT
Homo

<400> 46

Met Met Glu

1

Ala Gln

Gly Leu

35

Leu Ser

Val
65

Ala Cys

Val Pro

Thr Ser

Leu Ala

115

Glu

Gly

Ser

Asp

Leu

Ala

acgtggecctg
tgctgcaagyg
tcttctgceta
ccgecectett
gcgecccteac
agttcttegy
tgetggetct
agcgaggocec

tccteottect

ggtacatccec-

ccaagccegt
tggtccteca

gccggggect

sapiens

Pro Arg
5

Asp Val

Leu Gly
Asn Val
Ala Asp

Leu
85

Leu

Ala
100

Thr

Val Ser

Glu

Ala

Gly

Tyr

Leu

70

Gln

Leu

Val

cgcggatctc
ccggctggac
catcgtggge
cccagectgg
ctgggcecte
ggagcecage
gctgtgttge
ccageggecc
ctictgegge
ccactactte
cgtctactte
gcgagegcetg

ggtggacata

Ala Gly

Fhe

Asn

Leu
40

Leu

Arg Asn

55

Ile Phe

Gly Arg

Arg Phe

Glu Gln

120

27

atﬁttccttg
ttcecggget
ctgagtctcee
tactcgtgece
tgeetgetgce
cgeccacttgt
accatgtgty
ccacceccggg
ctgecetteg
taccacttca
tgcctgggea
ggagacgagg

gcagcctga

Gln His Val

Leu Ile Ile

25

Gly Asn Gly

Pro Phe Ala

Leu Gly Cys

15

Leu Asp Phe

Cys Ile

105

Tyr

Cys Leu Ala

gctgccacat
tcgtgecagac
tggcégccgt
gccgeecacy
tgcacctget
gecggacgct
gggccagect
gcttceectgg
gcatctactg
gcttecteat
gtgcccagyyg

ctgagctggy

Gly Ala Ala

Leu
30

Leu Ser

Ala Val

45

Len

Ile
60

Tyr Len

His Met Vval

Pro Gly Phe

Val Leu

110

Gly

Ala Leu Phe

125

Page 27

ggtggeccate
cagcctggca
cagcgtggag
ccacctgacc
gctcagegge
gtggctggtg
tatgctgetg
gctcatectc
gctgtecegg
ggccgecegtg
ccgcaggetg

ggcegtcagg

Asn Ser

15

Thr Glu

Trp Leu

Leu Asp

Ala Ile

80

Val
95

Gln
Len

Ser

Pro Rla

2 5 JUN 2004

240
300
360
420
480
540
600
660
720
780
840
soo

23%




2 5 JUN 2004
28

Trp Tyr Ser Cys Arg Arg Pro Arg His Leu Thr Thr Cys Val Cys Ala
130 135 140

Leu Thr Trp Ala Leu Cys Leu Leu Leu His Leu Leu Leu Ser Gly Ala
145 150 155 160

Cys Thr Gln Phe Phe Gly Glu Pro Ser Arg His Leu Cys Arg Thr Leu
165 170 175

Trp Leu Val Ala Ala Val Leu Leu Rla Leu Leu Cys Cys Thr Met Cys
180 185 190

Gly Ala Ser Leu Met Leu Leu Leu Arg Val Glu Arg Gly Pro Gln Arg
195 200 205

Pro Pro Pro Arg Gly Phe Pro Gly Leu Ile Leu Leu Thr Val Leu Leu
210 215 220

FPhe Leu Phe Cys Gly Leu Pro Phe Gly Ile Tyr Trp Leu Ser Arg Asn
225 230 235 240

Ieu Leu Trp Tyr Ile Pro His Tyr Phe Tyr His Phe Ser Phe Leu Met
245 250 255

Ala Ala Val His Cys Ala Ala Lys Pro Val Val Tyr Phe Cys Leu Gly
260 265 270

Ser Ala Gln Gly Arg Arg Leu Pro Leu Arg Leu Val Leu Gln Arg RAla
275 2B0 285

Leu Gly Asp Glu Ala Glu Leu Gly ARla Val Arg Glu Thr Ser Rrg Arg
2590 285 300

Gly Leu Val Asp Ile Ala Ala
305 310

<210> 47

<211> 22

«<212> DNA

<213> Artificial

<220>
<223> Novel Sequence

<400> 47
ctgagcatgg atccaaccac cc 22

<210> 48

<211> 29

<212> DNA

<213> Artificial

<220>
<223> MNavel Seguence

<400> 48
ctctacacca gactgettet cgacatcte 29
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25 JUN 2004

29

<2i0> 49

<2il> 25

<212> DHA

<213> Artificial

<220>

<223> Navel Sequence

<400> 459 .

agatggagac caccatgggg ttcat 25
<210> 50

<211> 30

<212> DNA

<213> Artificial

<220> .

<223> ©Novel Sequence

<400> 50

gggttatttt agtctgatge agtccaccte 30
<210> 51

<211> 35
T<212> DNA

<213> Artificial

<220>

<223> Novel Sequence

<400> 51

gatcgaattc atgatggage ccagagaage tggac 35
<210> 52

<211> 34

<212> DNA

<213> Artificial

<220>

<223> Novel Sequence

<400> 52

gatcctcgag tcaggetget atgtcecacca ggec 34
<210> 53

<211> 20

<212> DRa

<213> Artificial

<220>°

<223> WNovel Seguence

<400> 53

acagccocaa agccaaacac 20

Page 29




<210>
<211>
<212>

<213>

<220>
<223>

<400>

54

22

DNE
Artificia

Hovel Sedquence

54

ccgcaggage aatgaaaatc

<210>
<211>
<Z212>
<213>

<220>
<223>

<400>

55

22

DNA
Artificial

Novel Sequence

55

ag

ctgagcatgyg atccaaccac cc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

56

29

DNA
Artificial

Novel Segquence

56

ctctacacca gactgettet

cgacatctc

30

Page 30
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22

22

28






